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ABSTRACT 

We investigate the old globular cluster (GC) population of 68 faint (My > —16 
mag) dwarf galaxies located in the halo regions of nearby (< 12 Mpc) loose galaxy 
groups and in the field environment based on archival HST/ACS images in F606W 
and F814W filters. The combined color distribution of 175 GC candidates peaks at 
iy — I) ~ 0.96 ± 0.07 mag and the GC luminosity function turnover for the entire 
sample is found at A/y TO = ~7.6 ± 0.11 mag, similar to the old metal-poor LMC GC 
population. Our data reveal a tentative trend of Mv,to becoming fainter from late- 
type to early-type galaxies. The luminosity and color distributions of GCs in dirrs 
shows a lack of faint blue GCs. Our analysis reveals that this might reflect a relatively 
younger GC system than typically found in luminous early-type galaxies. If verified by 
spectroscopy this would suggest a later formation epoch of the first metal-poor star 
clusters in dwarf galaxies. We find several bright (massive) GCs which reside in the 
nuclear regions of their host galaxies. These nuclear clusters have similar luminosities 
and structural parameters as the peculiar Galactic clusters suspected of being the 
remnant nuclei of accreted dwarf galaxies, such as M54 and wCen. Except for these 
nuclear clusters, the distribution of GCs in dIrrs in the half-light radius vs. cluster mass 
plane is very similar to that of Galactic young halo clusters, which suggests comparable 
formation and dynamical evolution histories. A comparison with theoretical models 
of cluster disruption indicates that GCs in low-mass galaxies evolve dynamically as 
self-gravitating systems in a benign tidal environment. 
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1 INTRODUCTION 



Globular clusters (GCs) are ob served in vast nu mbers in 
massive early-type galaxies (e.g. [Harris et al.ll2006l ) and the 
integrated-light prope rties of GCs were extensively studied 
in th e l ast decade (e.g. Kissler-Patig et afll 19971: Hilker et al.l 



19991: iKundu fc Whitmord l2001allbl; iLarsen et al.l l200ll: 



Goudfrooii et al.ll2003l: iPuzia et al.|[2002l. |2004| : Tlarris ct^ 
20061 : [Jordan et all |2005| . l2007l : iPeng et al.l I2OOQ . i2008l ) 



with the aim to understand how such populous GC sys- 
tems were assembled. These studies revealed the discov- 
ery of i) the b imodal metallicit y /color distribution of GCs 
(e.g. lAshmaiT fc Zcpf 1992; Gcb hardt fc Kissler-Patig||l999l : 
iPuzia et af][l999l : IKundu fc Whi"tmorell2001al . and references 



therein) and it) the presence of young and intermediate- 
age globular clusters in merging, starburs t, and quiescent 
galax ies (e.g. Whit more fc Sc hwcizcr 19 95: , Goudfrooii et al-l 
l200ll . l2007l : iPuzia et al.ll2002l : ISchweize'illioO^ 

From the point of view of GC system assembly, multi- 
ple scenarios for galaxy formation have been presented to 
explain these findings. The first scenario is the hierarchi- 
cal build-up of massive galaxies fro m pregalactic dwarf-sized 
gas fragments (|Searle fc Zinn|[l978l ) in which the metal-poor 
GCs form in situ while the metal-rich GCs originate from 
a second major star formation event (iForbes et al.l Il997l ) 
or infalling gaseous fragments, the so-c alled mini-mergers 
at high redshifts (iBeaslev et al.l 2002f). The dissipative 
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merger scenario ('e.g. lSchweizeij|l987l : lAshman fc Zepm992l : 
iBekki et al. l l2ooa ) assumes that the metal-poor GCs were 
formed early in "Searle-Zinn" fragments while metal-rich 
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(and younger) GCs formed during major merger events of 
galaxies with comparable masses (Spiral-Spiral, Elliptical- 
Spiral, etc.). The dissipationless merging and accretion sce- 
nario incorporates the classical monolithic galaxy collapse 
in which the galaxies and their GCs were formed after 
which the dwarf galaxies and their GCs were accreted by gi- 
ant galaxies |Zinn 199A lC6te et al.ll 19981 . [20021 : iHilker et all 
1 19991 : iLee ct al. 2007). For detailed discussions on the GC 
systems formation and assembly scenarios and properties 
of GCs in v a rious galaxy types w e refer the reader to 
Kissler-Patig) (|2000|): lva,n den Berghl l|2000l ): iHarrid l|200ll . 



.2003); Brodi e fc Straded (|2006D ." 

Dwarf galaxies play an important role in assessing the 
likelihoods of the formation scenarios mentioned above. The 
prediction of the hierarchical growth of massive galaxies 
through merging of many dwarf-sized fragments at early 
times is backed by the steepening of the faint- end slope of 
the galaxy luminosity funct ion with redshift (e.g. lRvan et al.l 
120071 : iKhochfar et all [20071 ). In addition, the observed frac- 
tion of low-mass irregular galaxies increases with redshift 
(e.g. IConselice et ahlboosl ). and Hubble Ultra Deep field 
studies show that dwarf-sized ir regular galaxies dominate 
at 2 > 6 (e.g. IStiavelli et aL[|2004l ). Hence, the oldest stellar 
populations in nearby dirr galaxies may thus represent the 
probable surviving early building blocks of massive galaxies. 

Evidence for accretion events of dwarf galaxies and 
their dissolution in the Galactic potential is manifested by 
a few tidal stellar streams obser ved in the Milky Way, M31, 
and other nearby ga l axies (e.g. Ilbata et al.ll200l]: [ Crillmairl 
I2OO6I : iLiu et al.|[200g : iMartinez-Delgado et al.ll2008l . andTef^ 
erences therein) . A well-known example of a recent accretion 
event is the Sagittarius dwarf galaxy, which is currently be- 
ing added to the Milky Way halo together with its glob- 
ular clusters (e.g.. [ibata et al] 119941 ). Many more such mi- 
nor accretion/merger events of dwarf sized galaxies are ex- 
pect ed during the hierarchical evolution of giant galaxies. 
The iPipino et al.l l|2007h galaxy evolution and GC forma- 
tion model, in which a low number of blue (metal-poor) 
GCs in massive galaxies are predicted to form in the ini- 
tial ("monolithic") collapse, contrasts with observations and 
suggests that subsequent accretion of such metal-poor GC s 
from low-mass dwarfs is required ijCote et al. [ |l998l . |2002| ). 
However, the observed large ratio between metal-po or GCs 
and mctal-poor field halo stars in massive galaxies ([Harris! 
[2001. : .Harris fc H arris 2002) implies that, if such dwarfs were 
later accreted, they must have had large GC specific fre- 
quencies in order to keep the GC-to-field-star ratio 
high. This is in line with the high specific frequencies ob- 



clusters jDurrell et al. 19961: Miller et al. 


19981: ISeth et al. 


2004: Miller & Lotzll2007l: [Georgiev et al. 


^2006: Peng et al. 


2OO81) and in group /field environments ( 


Olsen et al.[ 2004 



20081 ). 



In this series of papers we will present results from an 
analysis of old GCs in 68 dwarf galaxies in nearby loose 
groups and in the field. The current paper is organized as 
follows. In §2 we describe the target sample, discuss the com- 



Table 1. Summary of target sample. The table shows the number 
of morphological galaxy types observed in each program and the 
total sample. The bottom row shows the number of galaxies in 
which we found globular cluster candidates. 



Program ID 


dIrr 


dE 


dSph 


Sm 


SNAP 9771 


26 


2 


4 


2 


GO-10235 


10 


1 


1 


3 


GO-10210 


19 








Sail 


55 


3 


5 


5 


^w/GC 


30 


2 


2 


4 



pleteness and contamination, and define the globular cluster 
candidate selection. In §3 the colors, luminosities, and struc- 
tural parameters are compared with old Local Group GCs, 
and a discussion of the dynamical state of the globular clus- 
ters in our sample dwarfs. Section §4 summarizes our results. 



2 DATA 

2.1 Observations 

The current study is based on HST/ACS archival data from 
programs SNAP-9771 and GO-10235, conducted in HST 
cycles 12 and 13, respectively (PI: I. Karachentsev) , and 
archival HS T/ACS data (GO-1021 0, PI: B. TuUy) that were 
described in [Georgiev et ahl ([20081 ). A summary of the vari- 
ous datasets is provided in Table [1] 

Non-dithered 2 x 600 s F606W and 2 x 450 s F814W 
exposures for each galaxy were designed to reach the Tip 
of the Red Giant Branch (TRGB) at Mi = -4.05 or 
Mv = -2.75 to -1.45 mag in the range J Z/H] = -2.2 
to —0.7 dex l[Da Costa fc Armandrofa [l99(]| ) and provide 
TIIGB distan ces to th e samp l e dwa rf galaxies as published 
in iKarachentsev et al.l ([20061 . [20o3). AH galaxies reside in 
the isolated outskirts of nearby (sC 6Mpc) galaxy groups 
(Sculptor, Maffeilfc2, IC342, M81, CVnl cloud) with the 
exception of 3 very isolated dwarfs within 12 Mpc. 

The program SNAP-9771 observed 34 low-mass galax- 
ies, of which 26 are dirrs, 2 dEs, 4 dSphs and 2 late-type spi- 
ral dwarf galaxies. The program GO-10235 contains 15 tar- 
gets of which 10 are dIrrs, 1 dE, 1 dSph and 3 late-type spi- 
rals. All galaxies in our final sample have published TR GB 
distance measurements ([Karachentsev et al.[[2006l . [2007[ ). A 
summary of their general properties is given in Table [5] In 
column (1) the galaxy IDs are listed, and in columns (2) 
and (3) their coordinates; columns (4) and (5) contain the 
morphological classifications from LEDA[^ and NElfl, (6) 
and (7) list the distances and distance moduli, in (8) is the 
foreground galactic extinction (Eb-v), (9) and (10) give the 
absolute magnitudes and colors (measured in this work, see 
Section [3. l|l . and in column (11) we provide their HI mass 
(obtained from LEDA). 

The additional archival HST/ACS data consists of 19 
Magellanic-type dIrr galaxies residing in nearby (2 — 8 Mpc) 



^ S'jv is the number of G Cs per unit galaxy luminosity 
llHarris fc van den BerghlligSlI) . 



^ http://leda.univ-lyonl.fr/ 
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associations composed mainly of dwarfs with similar lumi- 
nosities as the target galaxies, with the only exception that 
the previous sample was composed of d warfs located in iso - 
lated associations of only few dwarfs (|Tu11v et al.ll2006l ). 
while the dwarfs in our new dataset are in the halo re- 
gions of groups which co ntain massive dominant g a laxies 
such as M 83 and Cen A (jKarachentsev et alj |2006| . |2007| . 
see Table [2)1. The HST/ACS F606W and F814W imaging 
of the previous data was also designed to reach the tip of 
the red giant bran ch (TRGB) and measure TRGB distances 
||Tu11v et al.ll2006l ). 

In total, our sample consists of 55 dirrs, 3 dEs, 5 dSphs, 
and 5 Sm galaxies in the field environment. All dwarfs have 
apparent diameters smaller than the HST/ACS field of view 
which provided us with a good sampling of their GCSs. 



2.2 Data Reduction and Photometry 

Image processing and photometry was performed in a man- 
ner identical t o that in our previous study described in 
iGeorgiev et al.l (|2008l ). In the following we briefiy summa- 
rize the basic steps. We retrieved archival HST/ACS im- 
ages in F606W and F814W filters which were processed with 
the ACS reduction pipe line and the multidrizzle routine 
l|Koekemoer et al]|2002l ). To improve the object detection 
and photometry we modeled and subtracted the underly- 
ing galaxy light using a circular aperture median kernel of 
41 pixel radius. This choice of filter radius at 3 Mpc (the 
closest galaxy) corresponds to ~ 30 pc, which is ten times 
the typical GC rh- This is large enough that after median 
galaxy light subtraction, the structure of the GC candidates 
will be preserved. 

Object detection (4(j above the background) and ini- 
tial aperture photometry (in 2,3,5 and 10 pixel radius) was 
performed with the IRAfQ DAOPHOT/DAOFIND and 
PHOT routines. Conversion from instrumental magnitudes 
to the STMAG system and aperture corrections from 10 
pixel to infinity were perfo rmed using the ACS photometric 
calibration prescription bv lSirianni et al.l l|2005l i. 



2.3 GC Candidate Selection 

The first step in our GC candidal^ selection was based on 
the expected colors f or old (> 4 Gyr) Simple Stellar Popu- 
lation (SSP) models llAiiders fc Fritze-v. Alvenslebenll2003l : 
iBruzual fc Ch ariot 2003) and typical colors of old Galac- 
tic GCs, namely objects in the color range —0.4 ^(F606W- 
F814W)< 0.2 (corresponding to 0.7 < 1^-/ < 1.5). Second, 
we have imposed a faint m agnitude cut-off at the TRGB 
(My = -2.5, M i = -4.05: iDa Costa fc Armandrofj [l990l : 
iLee et al]|l993l ) converted to apparent magnitu des accord- 
ing to the distance to each galaxy as derived by ITuIIv et al.l 
l|2006t ) and lKarachentsev et al.l (|2006| . 120071 1. This is ~ 5 mag 
fainter than the typical GC luminosity function turnover 



■* IRAF is distributed by the National Optical Astronomy Obser- 
vatories, which are operated by the Association of Universities for 
Research in Astronomy, Inc., under cooperative agreement with 
the National Science Foundation. 

^ In the following we refer to globular cluster candidates as GCs. 



magnitude for metal-poor Ga lactic globular clusters at 
Mv,TO = -7.66 ±0.1 mag (e.g. lDi Criscienzo et al.ll2006l ). 

Due to the deep ACS imaging and its high spatial res- 
olution (1 ACS pixel being equivalent to 1.2 pc at a mean 
distance to our sample dIrrs of 5 Mpc) , a typical Local Group 
GC with half-light radius of rh = 3 pc is resolved. We used 
the IMEXAM task within IRAF to confine the initial GC selec- 
tion to round objects {FWRMpeoew — FWHMf8i4vf) with 
an IMEXAM ellipticity e 0.15 within a fixed r = 5pix aper- 
ture radius and a Moffat index {3 = 2.5, typica l for stellar 
profiles. As we showed in IGeorgiev et all (|2008l ). the upper 
IMEXAM e limit allows selection of GCs with true elliptic- 
ity up to e < 0.4. The final ellipticities and half-light radii 
(e, rh) were measured with ishape (see Sect. 12. 4| ). 

The last GC selection step is to measure the differ- 
ences between the aperture photometry determined using 
2, 3, and 5 pixel radii. These m2— ma vs. m2— ms concentra- 
tion indices separate well the unresolved foreground stars 
from extended GCs and the majority of the contaminating 
background galaxies during the automated GC selection. 

We have detected 57 old GC candidates in 17 dIrrs, 
6 GCs in 2 dSph, 25 GCs in 2 dEs and 25 GCs in 4 Sm 
dwarfs. Theref o re, in combination with the 60 GCs from 
IGeorgiev et al.1 (120081 ) we have in total 117 GCs in 30 dIrrs. 
The total number of GCs in our sample contains: 119 in 
dIrrs, of which 64 are bGCs and 42 rGCs; in dEs/dSphs the 
number of GCs sums up to 31 with 21 bGCs and 10 rGCs; 
the low-mass late-type spirals contain 26 GCs in total, with 
13 bGCs and 11 rGCs. The properties of all GC candidates 
are listed in Table[3]with the cluster ID and its coordiantes in 
columns (2) and (3); cluster absolute magnitude and fore- 
ground dereddened color {V — I)o in (3) and (4); cluster 
half-light radius and ellipticity (rh, e, respectively) in (5) 
and (6) as derived in Sect. 12. 4] and their projected distance 
from the galactic center (rproj) and the normalized to the 
effective galaxy radius projected distance (rproj/refi) in (7) 
and (8), respectively. Finding charts of all GCs are presented 
in the Appendix in Figure 

The final GC photometry was derived from curve of 
growth analysis for each individual object from images iter- 
atively cleaned from contaminating sources within the pho- 
tometric apertures. A d etailed descript i on of this iterative 
procedure is provided in IGeorgiev et al.l l|2008l ) and will not 
be repeated here. 

Conversion from STMAG to Johnson/Cousins was per- 
formed using the transformatio n and dereddening coeffi- 
cients (for a G2 star) provided in lSirian^ et al.l Ho^. The 
Galactic foreground r eddening Eb-v towa rd each galaxy 
was obtained from the lSchlegel et al] (| 19981 ) maps. 



2.4 Structural parameters 

To derive the GC structural parameters (half-light radius, 
rh, and ellipt icities, e) we have used the ishape algorithm 
l|Larsenlll999l ). which models the object's surface brightness 
profile with analytical models convolved with a subsam- 
pled point spread function (PSF). Since most clusters are 
marginally resolved, a very good knowledge of the ACS PSF 
is required to obtain reliable measurements of their sizes. 
Testing the infiuence of the PSF library, we performed a 
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comparison between the rh measured using TinyTiivQ model 
PSFs (TT-PSF) and the empirical, local PSF (IPSF), buih 
from stars in the image of each galaxy. 

The ten times sub-sampled TT-PSF was convolved with 
the charge diffusion kernel. The position-dependent IPSFs 
was built from images typically having more than 20 iso- 
lated stars across the ACS field. For a few galaxies with 
a very low point-source density, we use the IPSF library 
from ESO 223-09, which has the maximum number of good 
PSF stars of all galaxies in our sample (69). Both PSF 
types were used with ishape to model the cluster profiles 
for the all available King model concentration parameters 
(C = rtidai/rcore = 5,15,30, 100). The final cluster param- 
eters were adopted from the best fit model for both 
PSFs. For the final cluster half-light radius we have adopted 
the geometric mean from the ishape FWHMs measured 
along the semi-major and semi-minor axis (wy and Wy), i.e. 
ni = r\,^wy^Jwx/wy. 

Figure[T] shows a comparison between the rh derived 
from the best-fit TT-PSF and IPSF models. It is obvious 
that for every concentration parameter the rhjpsp values 
are smaller than the rh,TT values (see Ar values in Fig.[TJ. 
This shows that the TinyTim PSFs are sharper than the em- 
pirical IPSFs which represent the actual imaging conditions 
(inch charge diffusion, telescope focus breathing, drizzle ef- 
fects, etc.). 

In this study we are compiling data from our previ- 
ous study (jGeorgiev et al.l l2008) in which the rh were de- 
rived from the best TT-PSF due to the lack of enough 
good PSF stars for modeling the IPSF in the field of those 
extremely isolated dirrs. Therefore, we convolved the GCs 
from that study with the local PSF derived from the im- 
age of ESO 223-09. We point out that variable telescope 
focus changes may introduce unknown systematics. In the 
bottom right panel of Fig.[T] we show the rh derived with 
the TinyTim PSF versus the empirical PSF for the best 
model. As can be seen, the values computed with TT-PSFs 
are ~ 0.4 pix larger than the corresponding sizes computed 
with the empirical IPSFs. 

A similar difference between the empirical IPSF and the 
TT-PSF of ~ 0.5 pix (the rh,TT being larger) was also pre- 
vio usly reported in th e ACS study of the Sombrero galaxy 
bv lSpitler et al.l (|2006l ) (their Fig.2), where a fixed concen- 
tration index C = 30 was assumed. In the following, we 
will use the structural parameters of GCs obtained with the 
empirical IPSFs. 



2.5 Completeness Tests 

Artificial clusters were modeled with the mkcmppsf an d 
MKSYNTH routines in the baolab package (|Larsenl ri999h . 
The procedure includes convolution of empirical PSFs with 
analytic KING profiles for all concentrations (C — 5, 15, 30 
and 100). For the completeness tests we chose the galaxy 



^ http:/ /www. stsci.edu/software/tinytim/tinytim. html 
The TinyTim software package takes into account the field- 
dependent WFC aberration, filter passband effects, charge dif- 
fusion variations, and varying pixel are a due to the signifi cant 
field distortion in the ACS field of view l lKrist fc Hookll2004) . 




Figure 1. Comparison between rh derived with TinyTim (TT) 
and empirical PSFs build from the images (IPSF). From top to 
bottom are shown relations for different King model concentra- 
tion parameters and the best ht models, respectively. The 
lower right panel sh ows the best x^ from our previous study 
llCeoreiev et al.ll2008l) . The solid line shows the 1:1 relation. 



ESO 223-09 which has the highest surface brightness, fore- 
ground extinction {Eb-v ~ 0.260) and foreground star con- 
tamination in our sample (cf. Fig. 19]). We point out that 
this is the most conservative estimate of the photometric 
completeness among our sample galaxies, i.e., all other sam- 
ple galaxies have more complete GC samples. To sample 
the parameter space typical for colors and luminosities of 
old GCs (i ^ 4 Gyr) we generated synthetic clusters in 
the range 21 < F606W < 26 mag (STMAG) with the fainter 
limit matching the TRG B at the distance of ESO 223-09 
l|Karachentsev et al.ll2007l ). The colors of the artificial clus- 
ters were spread over the range —0.4 < F606W — F8UW < 
0.25 (0.5 <V — I< 1.5) in fourteen color bins with 0.05 mag 
step. For each color bin 200 arificial clusters were randomly 
placed across the synthetic image. This step was repeated 
100 times thus providing 20 000 objects per color bin or in 
total 280 000 artificial clusters for the completeness test for 
one King profile concentration. The same procedure was ap- 
plied to all four concentration parameters provided within 

BAOLAB. 

The synthetic images consist of the modeled clusters 
on a constant (0 ADUs) background, matching the mean 
background value of the original ACS images. Every syn- 
thetic image, containing 200 objects, was then added to the 
original ESO 223-09 image, thus preserving the image back- 
ground level and noise characteristics. The final images were 
then subjected through the same routines for object detec- 
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Figure 2. Left panels: Color-magnitude diagrams of the artificial 
clusters with King profile concentrations C = 5, 15, 30 and 100 
from top to bottom, respectively. The solid line rectangle indicates 
the color-magnitude region used to generate artificial clusters and 
their subsequent selection. Right panels: Magnitude concentration 
index of the artificial clusters as defined by their 2,3 and 5 pixel 
aperture radius magnitudes. The rectangle defines the final cluster 
selection. 



tion, photometry, and GC selection as the ones used to define 
the science sample. 

In Figure [2] we show the color-magnitude diagrams 
(CMDs) and concentration parameter plots of the retrieved 
artificial clusters for the four King models. The rectangle 
in the left-column panels indicates the region in which the 
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Figure 3. Completeness as a function of synthetic cluster mag- 
nitude for V and / in the top and bottom panels, respectively. 
To convert from instrumental STMAG to the Johnson/Cousins 
photometric system, we have used the transformation relations 
tabulated in ISirianni et al. To convert from apparent 

to absolute magnitudes, we have used the distance modulus of 
m - M = 29.06 mag to ESQ 223-09 as der ived from the TRGB 
measurement by iKarachentsev et al.l {20o3) • 



artificial clusters were modeled and later selected. After ap- 
plying the color-magnitude and the imexam FWHM and e 
cuts, the final cluster selection was based on their concentra- 
tion parameters as derived from the difference between their 
magnitudes in 2, 3 and 5 pixel aperture radius. The right- 
column panels of Figure[2] show the m2 — ma vs. m2 — ms 
diagrams. The objects that survived all the selection criteria 
were used to compute the completeness as a function of the 
cluster magnitude. In Figure|3]we present the completeness 
functions in V and / for all King models. 

Figure [3] shows that for the case of a galaxy with high 
surface brightness, strong foreground reddening and fore- 
ground star contamination (cf. Fig. |9} , the 90% completness 
limit for extended sources is reached at My — —4.5 mag. As 
expected, the completeness is a function of the cluster size, in 
the sense that more extended clusters suffer stronger incom- 
pleteness as their detection and correct magnitude measure- 
ment are easily affected by the variable galaxy background 
and bright foreground stars. We point out that this is the 
least complete case in our sample and that all other target 
galaxies have fainter completeness limits. For all our target 
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galaxies we sample more than 99% of the total GCLF, in 
terms of luminosity and mass. 

2.6 Background Contamination 

Background contamination from bulges of compact galax- 
ies at intermediate redshifts, which resemble the colors and 
structural appearance of GCs need to be taken into account. 
We have already assessed the expected contamination for the 
ACS field of view and objects with identical magnitude and 
size distributions as GCs in galaxies withi n 8 Mpc using th e 
Hubble Ultra Deep Field (HUDFfl (Georgiev et al.ll2008l ). 
The expected number of contaminating background galaxies 
increases significantly for Vb ^ 25 mag {My ^ —4), well be- 
yond the luminosity distribution of GCs. Nevertheless, down 
to this limit a contamination of up to 2 objects per field is 
expected. 



3 ANALYSIS 

3.1 Integrated Galaxy Magnitudes 

Only six of the dwarf galaxies in our sample have total 
band magnitudes available in the literature while the 
majority of them only have B magnitudes. However, good 
knowledge of the V^-band magnitudes is required to esti- 
mate their GC specific frequencies for a robust comparison 
with previous studies. Hence, we performed integrated-light 
photometry on the ACS images and derived their total mag- 
nitudes. 

Bright foreground stars and background galaxies were 
masked out and replaced with the local background level 
and noise. The median smoothed image of each galaxy was 
used to estimate the center of the galaxy. However, for most 
dwarfs the derived centers were not representative of the 
visual center of the extended galaxy light, but rather the 
region with the strongest starburst. Thus, we adopted the 
geometric center of the isointensity contour at the lOcr level 
above the background as the galaxy center. Since the galax- 
ies rarely extend beyond 1500 pixel radius, the estimate of 
the sky value determined from the median value measured at 
the image corners, is representative for the true photometric 
background. To measure the galaxy magnitudes we used the 
ELLIPSE task within IRAF. The initial values for galaxy ellip- 
ticity and position angle were taken from NED. For dwarfs 
without published values for those parameters, we estimated 
the center in interactive mode with ellipse, i.e. to approxi- 
mate the ellipticity and position angle of the extended light 
(at the lOcr isointensity contour) . We have measured the to- 
tal galaxy magnitudes within the ellipse with radius at the 
Holmberg radius {fiB = 26.5) quoted in NED. 

Magnitudes were adopted from NED for two spiral 
galaxies (ESQ 274-01 and NGC 247, see Table[2]) which were 
extending beyond the ACS field of view as well as for 
NGC 4605 which was off-center and for KKH 77 which was 
contaminated by a very bright (and saturated) foreground 
star. These magnitudes from NED are (deprojected) to- 
tal magnitudes corrected for internal reddening assuming 
Eb-v ~ 0.05 mag. For IKN and VKN, two extremely low 

''' http:/ /heasarc. nasa.gov/W3Browse/all/hubbleudf.html 



surface brightness dwarfs (My ~ —11.5 and —10.5 mag, re- 
spectively), we could not reliably determine their magni- 
tudes due to an extremely bright foreground star in the for- 
mer and the very low surface brightness of the latter (close 
to the level of background fluctuations and measurement 
errors). Their 1^— band magnitudes were derived from their 
_B— band magnitudes assuming an average B ~ V — 0.45 
mag estimated from the rest of the dwarfs. Due to the fact 
that UGCA86 was centered in the middle of ACS chip 2, 
its Holmberg radius extended beyond the ACS field by ~ 1' 
and, therefore, we had to extrapolate its magnitude with the 
gradient of the last 3 magnitude bins of its curve of growth. 

Finally, the derived magnitudes were compared with 
the published ones for six dwarfs in our sample (DDO 52, 
ESQ 269-58, IC4662, NGC 5237, 4068, 4163) and found con- 
sistent within the measurement errors. The magnitudes of 
all galaxies are listed in Tabled 

3.2 Color Distributions 

In Figure |4] we show the color-magnitude diagrams for GCs 
in dIrr, dE/dSph, and Sm galaxies, and the composite sam- 
ple, combining the results from this work with our identi- 
cally analyzed sample from lGeorgiev et al.l l|2008l l. The color 
and luminosity distributions are illustrated as histograms 
in the top and right sub-panels, where the curves indicate 
non-parametric Epanechnikov kernel probability density es- 
timates. We subdivide the samples in color into blue GCs 
(bGCs) with V-I ^ 1.0 mag and red GCs (rCCs) with 
V—I > 1.0 mag, which include the sub-sample of extremely 
red objects with colors V — I > 1.4 ma^. This division is 
motivated by the average location of the gap between the 
blue and red color peaks of rich GCSs in mas sive early-type 
galaxies (e.g. ICebhardt fc Kissler-Patig||l999l ). 

An intriguing feature of Figure S] is the lack of faint 
{Mv > —6) blue GCs in our sample dIrr galaxies. Our arti- 
ficial cluster tests show that this is not a completeness effect 
as our 90% completeness limit is at My = —4.5 mag (see 
Sect. [23}. Finding one or more GCs in these faint dwarfs 
would increase their already high specific frequencies even 
more (the specific frequencies will be discussed in a subse- 
quent paper of this series). On the other hand, we do observe 
few clusters at My — —5.5 to —6.5 mag and {V — jQ < 1.0 
mag in galaxies with dE/dSph and Sm morphologj|j. 

One plausible explanation for the apparent lack of faint 
blue clusters is that the metal-poor {V — I < 1.0 mag) and 
low-mass GCs (My > —6.5 mag) are actually younger (age 
< 4 Gyr) than our selection criteria. If this is spectroscop- 
ically confirmed would imply that GCs in dirrs formed a 
bit later than GCs in more massive early-type galaxies. To 
explore this effect we invest igate stellar evolution fadi ng ac- 
cording to the SSP model of lBruzual fc CharlotI (120031 ). Pas- 
sive aging of a simple stellar population from 3 to 14 Gyr red- 

* The faintest clusters with My ^ —6 and {V — I)o > 1.0 mag 
are likely background contaminants which passed our selection 
criteria. Their nature will be confirmed by follow-up spectroscopy. 
^ We note that all absolute magnitudes were calcu l ated using 
the newly determined distance m oduli by iTuIIv et al.l (|2006| ) and 
IKarachcnt sev et al. I liooi, [2003) which arc fai nter by ~ 0.5 ma g 
on average from the values listed in Karachcn tsev et al. I ll2004l . 
hence, the GCs have brighter absolute magnitudes. 
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Figure 4. Combined color-magnitude diagrams for GC candidates in our sample galaxies split by the morphological type of the host. 
GCs in dirr galaxies are shown in the upper left panel; the other panels show the corresponding distributions for dEs/dSphs, Sm, and of 
the combined sample. Filled and semi-filled circl es in the dirr-panel indicate GC can didates from the current and Georgiev ct al. ( 200^) 
study. Open squares are old LMC GCs (data from lMcLauehlin &: vari der Marell2"005h . The vertical dotted lines mark the color separating 
blue and red GC candidates at V—I = 1.0 mag. Thick solid and dashed curves show iBruzual fc CharlotI ||2003|) SSP evolutionary tracks 
for two clusters masses Mci = 3-10'* and 5 • 10* from 3 to 14 Gyr (left to right) and metallicities [Fe/H] = -2.25 and -1.64 
dex, respectively. Histograms illustrate the GC candidate color and luminosity distributions. A reddening vector shows the effect of 
Eb—v = 0.2 of internal extinction. 



dens its {V — I)o color by ~ 0.15 mag and fades its V^— band 
luminosity by ~ 1.5 mag. This is illustrated in Figure|4]with 
evolutionary tracks for two metallicities ([Fe/H] — —2.25 
and —1.64 dex) and two cluster masses (Md = 3 • lO'' and 
5 ■ 10'* Mq) If some of the bluest GCs in our sample are in- 
deed younger clusters (with t < 4 Gyr) they will end up 
on the faint-end of the luminosity function at an age of 
14 Gyr. However, those clusters would have to have unusu- 
ally low metallicities ([Fe/H] ^ —2.0), an interesting result 
that calls for spectroscopic confirmation. Previous spectro- 
scopic analyses of GCs in other dwarf galaxies show that 
their blue colors are in general consistent with old ages 
and low metallicities. However, some of these clusters show 
spectr oscopic inter mediate ages (~ 4 Gyr), in particular in 
dirrs (IPuzia fc Sharin a 2008). An alternative (though per- 
haps less likely) explanation for the lack of old, metal-poor, 
low-mass clusters in dIrr galaxies may be selective reddening 
of such objects. The reddening vector in the CMDs of Fig- 



ureUshows that a reddening of Eb-v ~ 0.2 mag is enough to 
dislocate intrinsically blue GCs to the red GC sub-sample. 
The age and reddening effects should be tested with spec- 
troscopic observations. 

The probability density estimates, as shown in Figure|4j 
for all galaxy subsamples give the highest probability values 
in the range {V — I)o,p ~ 0.9 — 1.0 mag and Mv,p ~ —7.5 
to —6.5 mag. Gaussian fits to the smoothed bCC luminos- 
ity function give peak values in the range Mv,to = —7.6 to 
—7.0 mag with ctgclf = 1-2 — 1.5 mag (see Sect . 13. 3p . The 
color distributions of GCs in our sample galaxi es peak at 
values ty pically found in o ther low-mas s dwarfs iSet h et ahl 
2004; Sh arina et al.ll2005l ; [Ceorgiev et al . 2006, 200i), and 
are very similar to the canonical blue peak color of ric h 
GCSs in massive early- type galaxies (e.g. lPeng et ahlboOSl ). 
For c omparison we also show ten of the b rightest old LMC 
GCs (|McLaughlin fc van der Marelllioosl ). There are three 
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Figure 5. Luminosity distributions of selected blue and red GCs 
in the top and bottom panels, respectively. Each sub-sample 
was split at V — I = 1.0 mag in bGCs and rGCs. Shaded his- 
tograms show the corresponding GC candidates luminosity dis- 
tribution, while open histograms are the total samples for a 
given host morphology. In all panels, thick and dotted curves 
are non-parametric Epanechnikov-kernel probability density esti- 
mates. The solid line open histogram shows in the upper left panel 
the l uminosity distribution of old LMC G Cs for comparison (data 
from iMcLaughlin fc van der Marelll2005l ') . 



GCs (jMcLaughlin fc van der MarellbOOsI ) the turnover mag- 
nitude translates to a turnover mass rn xo — 1.6x10^ Mq, m 
excellent agreement with the results of Ijordan et al.ll|200'iD . 

The GC luminosity function turn over magnitude for 
dlrrs is slightly brighter than those for dE/dSph and Sm 
galaxies, and it shows significantly broader luminosity func- 
tion peaks extending to fainter magnitudes. This may be 
due to the interplay of different formation mechanisms and 
ages/metallicities or perhaps due to contamination by back- 
ground galaxies. In general, all Mv,to values are consistent 
with the luminosity function turn-over magni tude for metal- 
poor Galactic GCs jPi Criscienzo et al. 1200^ , as well as for 
GCs i n early- ty pe dwarfs ( Sharina et al.l 20051 : [Jordan et al.l 
I2OO7I : iMiller fc Lotz 20071 ). and virtually identical to the 
turn-over magnitud e of old LMC GCs at My = -7.5 ± 
0.16 mag (data from [McLaughlin fc van der Marelll2005h . 

3.4 Nucleated Dwarf Irregular Galaxies 

Another interesting feature in the CMDs of Figure [4] is the 
presence of a few relatively bright GCs in dirr and dE/dSph 
galaxies, which are similar in color and magnitude to uj Gen 
and M 54. Those clusters are located in the nuclear regions 
of their host galaxies. Such bright objects do not appear in 
the Sm sub-sample. A dedicated study of the properties of 
these bright GCs will be presented in a forthcoming paper 
of this series. 



3.5 Structural Parameters 

Since the clusters' half-light radii, r^, a nd ellipticities, e, 
are st able over many relaxation times (e.g. ISpitzer fc ThuarJ 
I1972I I and, thus, contain information about the initial con- 
ditions and the dynamical evolution of clusters over a Hub- 
ble time. In particular, the cluster half-light radius is sta- 
ble during > 10 relax ation times (i.e., ~ 10 Gyr) (e.g. 
lAarseth fc Heggielll998l '). while the ellipticity decreases by a 
factor of two within five r elaxation times and reaches asymp- 
totic values around 0.1 llFall fc Frenklll985l : iHan fc Rvdeiil 
ll994l : lMevlan fc Heggielll997^ . 



more LMC clusters that are fainter than My = —6.5 mag, 
however, without available V ~I colors. 

3.3 Luminosity Functions 

Figure [5] shows the luminosity functions of the blue and 
red GCs in the top and bottom sub-panels, respectively, 
which were split at V — I — 1.0 mag. Thick curves are 
Epanechnikov kernel probability density estimates. We find 
that the rGCs are biased toward fainter luminosities com- 
pared to the bGC sub-sample. This indicates that these ob- 
jects are either strongly affected by background contami- 
nation or intrinsically fainter than their bGC counterparts. 
Gaussian fits to the smoothed histogram distributions re- 
turn Mv,TO = -7.56 ± 0.02 mag and ctgclf = L23 ± 0.03 
for dIrr, M^.to = -7.04±0.02 mag and ctgclf = 1.15±0.02 
for dE/dSph, and Mv,to = -7.30 ± 0.01 mag and ctgclf = 
1.46 ± 0.02 for Sm galaxies (note the different sample sizes 
when comparing sub-populations in Fig. [5]). Assuming a typ- 
ical M / Lv ~ 1.8 obtained for old metal-poor Magellanic 



3.5.1 Half-Light Radii 

In Figure |B] we present the measurements of rh for GCs in 
our sample galaxies. The majority of GCs lies below the 
em pirically established relation log rh = 0.25 x My + 2.95 
( Mackev fc van den Bergh|[2005l ). which forms the upper en- 
velope of Galactic GCs in the My vs. rh plane (see lower 
left sub panels in Fig. [6]). Some of these brightest GCs, 
that reside in the nuclear regions of their hosts, tend to 
lie on or above that envelope (towards larger at a given 
My), which seems typical for nuclea r star clusters (e.g. 
iBoker et ai]|2004l : iHasegan et al.]|2005l ). This region is also 
occupied by the peculiar Galactic GCs w Cen, NGC 2419, 
NGC 2808, NGC 6441 and M 54, the nucleus of the Sagittar- 
ius dSph galaxy. For an object with high S/N (> 50) and 
good knowledge of the PSF, the theoretical spatial resolu- 
tion limit c an be as good as 10% of the PSF (~ 0.2 pix for 
ACS/PSF) (|Larsenlll999l '). Thus, at the median distance of 
the entire galaxy sample of ~ 5 Mpc and taking into account 
the rh measurement error, the spatial resolution can be as 
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Figure 6. Luminosity My versus lialf-light radius for GCs in dirrs upper left panel, dE/dSph upper right panel, and Sm galaxies 
lower right panel. Eacli sub-sample was split at V — I = 1.0 mag in bGCs and rGCs. In the upper left panel we siiow old GCs in the 
Mage llanic Clouds llMcLaughlin fc van der Marelll2005t) . The dashed line indicates the upper envelope for the distribution of Galactic 
GCs llMackev &: van den B crgh 20051). The lower sub-panels show the corresponding rj; distributions for the blue and red GC candidates. 
The thick curves are Epanechnikov- kernel probability density estimates. Note that in all our sub-samples the rjj distributions of blue 
GCs appears more extended than that of the red GCs. 



good as ~ 0.9 pc (~ 0.8 pix). Therefore, the majority of the 
clusters with high S /N are weU resolved, even for the distant 
most galaxy in our sample at ~ 12 Mpc. 

The half-light radius distribution of the bGCs and rGCs 
is shown in the bottom sub-panels of Figure|6] On average, 
bGCs appear more extended than rGCs in all sub-samples, 
by about 9%, however with low statistical significance. On 
average, the most compact bGC population is found in 
dE/dSph host galaxies (rh,mod ~ 2.5 pc), followed by bGCs 
in dIrrs (rh,mcd = 3.3 pc) and Sm galaxies (rh,mcd = 7.6 pc). 



whose GC population is more incomplete due to the re- 
stricted spatial coverage (cf. Sect. l3.1| l. We find the highest 
value of the probability density estimate of the entire sam- 
ple at Vh ~ 2.9 pc and a median rh.m ed = 3.2 ± 0.5 pc. These 
values are typical for Galactic GCs l|Harrisll200l"h . The me- 
dian value of the ol d LMC GCs is rh.med = 5 pc (based on 
measurements from iMcLaughlin fc van der Marelll2005h . 

A comparison between the rh distribution of the total 
bGC sample with the sizes of difi^erent metal-poor, Galactic 
GC sub-populations shows that the old halo (OH) GCs have 
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Figure 7. Ellipticity (e = 1 — b/a) distributions of GCs in dwarf 
irregular galaxies. The top panel shows that bGCs in our sam- 
ple dirrs and in LMC are similarly flattened. The even broader 
e distribution for the rGCs shows that the majority are likely 
background contaminants. The bottom panel shows the e distri- 
bution for the Galactic GC subpopulations: OH = Old Halo; YH 
= Young Halo; BD = Bulge/Disk. 



comparable (rh,mod ~ 3pc) and the young halo (YH) GCs 
have larger median sizes (rh.mcd ~ 5.4 pc) than blue GCs 
in our sample dwarf galaxies. We note, however, that if all 
Galactic GCs are considered, there is practically no differ- 
ence in the mean rh . In the light of the accretion origin of the 
YH-GCs, their rh might have been influenced by the change 
of the host potential, which leads to an increase of the cluster 
rt at large Galactocentric distances, and disk/bulge shocking 
causing mass loss, thus toward lower masses and larger rh (cf 
Fig-El Sect. 13. 6| ). This is supported by the high orbital en- 
ergy (Etot, Zniax, ec centricity, veloc ity, angular momentum) 
found for YH-GCs l|Lee et al.ll2007l ) which also supports an 
accretion origin of those. 



3.5.2 Ellipticities 

A difference between bGCs in dIrrs and those of the various 
Galactic GC sub-populations is also found when clusters el- 
lipticities are compared. In Figure [7] we show the ellipticity 
distribution of GCs in our sample dIrrs and in the Mag- 
ellanic Clouds for which we used data from iFrenk fc Falll 



jldSi ) and lKontizas et al.l l|l989l . ll990l '). The non-parametric 
kernel density estimate identifies peaked distributions with 
values e ~ 0.1 for both samples. This is a markedly different 
ellipticity distributon than that of Galactic GCs which is 
bias ed towards lower ell ipticity values. 

iFaU fc FrenkI (Il985l ) showed for self-gravitating clusters 
that during a period ~ 5trh the ellipticity, e, decreases by 
a factor of two and reaches an asymptotic value of e ~ 0.1, 
corresponding to the observed mean ellipticity of our bGCs 
in dirr galaxies. Under the assumption that the ages of the 
(bulk of the) GCs in our dIrr galaxies are similar to those 
of Galactic GCs, this implies that our sample bGCs as well 
as the MC old GCs evolved dynamically in isolation (i.e. 
mainly affected by internal processes rather than external 
cluster dissolution processes). 

The broad ellipticity distribution of the rGCs, which 
extends toward large values, indicates that many or most of 
them are likely background contaminants. 



3.6 Dynamical State of Star Clusters in Dwarf 
Galaxies 

The rh versus cluster mass plane (Fig. |S} is often used 
to illustrate cluster "survivability" that depends on the 
interplay between va rious external and internal dissolu- 
tion mechanisms (e.g. Fall fc ReesI 19771: Gnedin fc Ostrike^ 
ll997l : lFan fc Zhang|l200ll : [McLaughlin fc Fall|[2008l ). In Fig- 
ure|8] we show the distribution of all sample GCs in this 
plane together with GCs in the Galaxy and the Magellanic 
Clouds (MCs). To convert from luminosities to masses we 
adop t a mean M/Ly = 1.8 derived for the old MC clus- 
ters (jMcLaughlin fc van der Marelll2005h . The half-light ra- 
dius estimates and clu ster masses for MC and Galac t ic clus - 
ters were taken from iMcLaughlin fc van der Marell (|2005h . 
where available, and from [Harris! (|l99d ) for the remainder. 
It should be noted, however, that if the GCs in our sample 
are on average younger, their Af/L— ratios would be smaller. 

In the following we discuss the influence of the vari- 
ous dynamical effects on the evolution of our sample GCs. 
Dash-dotted lines show t he cluster evaporation lim i t due 
to two-body relaxation l|FaU fc ReesI Il977l : ISpitzeij Il987l : 
iGnedin fc Ostriked[l997l ) 



rh 



12 000[Myr]y''^ 



20 



0.138 



-2/3 



M 



-1/3 



(1) 



for clusters that survived 12 Gyr after 20 initial relaxation 
times; m* — 0.35Mq is the average stellar mass in a GC after 
12 Gyr of evolution and 7 = 0.02 is a correction constant 
taken from mo dels which simulate clu sters with a speciflc 
mass spectrum (jCiersz fc Heggiji 19961 ) . GCs with rh values 
lower values than this "survival" limit will hav e dissolved af- 
ter a Hubble time of dynamical evolution (e.g. iFall fc Zhand 
l200j) . 

The evolution o f a star cluster in the Galactic tidal fleld 
was investigated bv lBaumgardt fc Makinol (|2003l ). We have 
used their equation 7 to calculate the minimum mass of a 
cluster which can survive for 12 Gyr within a mean projected 
distance of dproj ~ 0.8 kpc from the galaxy center, matching 
the average dproj of GCs in our sample. The result is shown 
as the left vertical dashed line in Figure[8]and corresponds to 
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Figure 8. Half-light radius versus custer mass for GCs in low-mass galaxies. The panels show from the top left panel clockwise; bGCs 
and rGCs (filled and open circles) in dirr galaxies (split at V — / = 1.0 mag) and old Magellanic Clouds GCs (open squares); GCs in 
dE/dSph galaxies, GCs in Sm galaxies; the lower left panel shows the Galactic YH-GCs, which were split according to their galactocentric 
distance being larger or smaller than ISkpc (large or small filled circles, respectively), and OH and BD GCs (open squares and filled 
triangles), Sagittarius dwarf GCs (plus signs), and clusters with unknown classification (asterisk). Lines indicate theoretical predictions 
for cluster dissolution over a Hubble time due to tidal field effects for clusters at 0.8 and 0.5 kpc from the center of the host (left and 
right vertical lines, respectively), two-body relaxation processes as well as cluster re-expansion after (dash-dotted lines), (for details see 
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a minimum mass of ~2.3 x 10* {Mv ~ —5.5 mag). Clus- 
ters below this mass limit would have dissolved in the tidal 
field of the dwarf galaxy after a Hubble time of evolution. 
The right vertical line indicates the minimum cluster mass 
for dproj ~ 0.5 kpc. It should be mentioned, however, that 
effects due to a variable tid al field and dyna mical friction 
were not taken into account. IVesperinil (|2000l ) showed that 
low-mass galaxies efficiently disrupt the majority (~ 90%) 
of their initial star-cluster population due to dynamical fric- 
tion. 

An interesting aspect of cluster evolution is the re- 
expansion of star clusters that can occur after the process of 
core collapse. The time evolution of cluster mass and half- 
light radius is 



M{t) = M, 



and rh(f) 



f- 

\to 



(2) 



and was first obtained bv lHenonI (|l965l ). where M = Md jrai, 
and Mo and rho are the cluster mass and half-light ra- 
dius at the time of co re collapse to and v = 0.01 — 0.1 
jBaumgardt et al.ll2002l ) is the dynamical mass-loss factor. 
Combining both equations one obtains 
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Since core collapse occurs with in several initial cluster re - 
laxation times to = Mrhtrh.i fsee lCieles fc Baumgardtll2008l ) 
we can combine Equations [1] and [3] and obtain 
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Consequently, if Mo = M (i.e. no dynamical mass-loss af- 
ter core collapse) sX = t = 12Gyr (~Hubble time), and 
rirh = 20 the equation yields the limit labeled "20trh" in Fig- 
ure [S] A cluster that starts its evolution below this relation 
will be prone to expansion with a likely depletion of cluster 
stars prior to 20 relaxation times. In summary, the distribu- 
tion of GCs in all studied dwarfs shows that their dynamical 
evolution was governed by internal processes (two-body re- 
laxation, stellar evolution). The absence of GCs at masses 
lower than the lower mass limit due to disruption by the 
galactic tidal field within the mean projected radius of the 
GCs in the sample galaxies (~3x 10* M0, see Fig. [8]) sug- 
gests that tidal disruption was important as well. With dot- 
ted lines are in Figure[8]are shown the cluster tidal radius at 
two galactocentric distances, 0.5 and 0.8 kpc for the dwarfs 
in our sample and at 8 and 18 kpc for Galactic clusters. This 
sets up an upper limit to the cluster size. The different dis- 
tribution of rGCs with respect to that of bGCs in Fig. 8 
indicates that most rGCs are background contaminants. 

The comparison between our GC sample and Galac- 
tic GCs (bottom left panel in Fig. [Sjl shows that bGCs, 
MC GCs, and Galactic YH GCs share very similar distri- 
butions, which suggests that those objects have experienced 
similar formation and/or dynamical evolution in the weak 
tidal fields of the dwarf and the Milky Way halo regions. 
In contrast, the Galactic OH and BD clusters show distri- 
butions that are significantly different from those of dwarf 
galaxy bGCs and Galactic YH GCs. This may indicate that 
their dynamical evolution was affected by the stronger inner 
Galactic tidal field and disk/bulge shocking. 



4 CONCLUSIONS 

We present the analysis of archival F606W and F814W 
HST/ACS data for 68 low-mass faint (Mv > -16 mag) 
dwarf galaxies located in the halo regions of nearby (< 
12 Mpc), loose galaxy groups. Most of the dwarf galax- 
ies in our sample are more than 2 mag fainter than the 
LMC {Mv = -18.36 mag) and just as bright as the SMC 
{Mv = —16.82 mag). The morphological makeup of our 
sample, summarized in Table[T] comprises 55 dirrs, 3 dEs, 

5 dSphs and 5 low-mass late-type dwarf spirals. Old GC 
candidates were found in 30 dIrrs, 2 dEs, 2 dSphs and in 
4 Sms. In total we found 175 GC candidates and measure 
their colors and magnitudes which are consistent with old 
and metal-poor stellar populations. The total sample con- 
tains 97 blue GCs (0.7 < {V - I)o < 1.0 mag) GCs, 63 red 
GCs (1.0 < (V — /)o < 1.0 mag) with the rest being very 
red {{V — 1)0 > 1.0 mag) likely background contaminants. 

The combined color distribution of GCs in dIrrs peaks 
at (1/—/) =0.96 ± 0.07 mag and the GC luminosity function 
turnover is at AIv,to = —7.6 mag, similar to the old LMC 
GCs. Gaussian fits to the smoothed histogram distributions 
return Mv.to = -7.56 ± 0.02 mag and a = 1.23 ± 0.03 for 
dIrrs, Mv,TO = -7.04 ± 0.02 mag and a = 1.15 ± 0.03 for 
dE/dSph, and Mv.to = -7.30 ±0.01 mag and cr = 1.46±0.02 
for Sm galaxies. We thus find a tentative trend of Mv,to 
becoming fainter from late- type to early-type dwarf galaxies. 
Our artificial cluster tests show that this trend is not due 
to incompleteness and may reflect relatively younger GC 
systems in dIrrs by ~ 2 — 5 Gyr depending on the metallicity. 
If conflrmed, this would imply that GCs in dIrrs formed later 
than blue GCs in massive galaxies. Thus we suggest that this 
result be foUowed-up with spectroscopic observations. 

The comparison of GC structural parameters with the- 
oretical cluster disruption models (including dynamical pro- 
cesses, such as stellar mass loss, relaxation, tidal shocking 
indicates that the dynamical evolution of blue GCs in our 
sample is consistent with the evolution of self-gravitating 
systems in a weak tidal field. Their half-light radii and clus- 
ter masses evolve primarily due to two-body relaxation. The 
rh vs. cluster mass plane shows a similar distribution be- 
tween bGCs in our sample and Galactic Young Halo (YH) 
clusters, which is indicative of a similar formation and dy- 
namical evolution history. Dynamical models of star clusters 
evolving in isolation show that they reach an asymptotic el- 
lipticity e ~ 0.1 after few cluster relaxation times (> 5trh). 
Our analysis reveals that bGCs in our sample galaxies on av- 
erage more fiattened (e = 0.1) than Galactic GCs, but have 
a similar ellipticity distribution as GCs in the LMC. This 
suggests that old GCs in low-mass galaxies are dynamically 
evolved stellar systems that spent most of their evolution in 
benign tidal environment. 

We briefiy report on the discovery of several bright 
(massive and/or young) GCs in the nuclear regions of some 
dirr and dSph galaxies. These massive nuclear clusters show 
similar structural parameters as the peculiar Galactic clus- 
ters suspected of being the remnant nuclei of accreted dwarf 
galaxies, such as M 54 and ojCen. If such accretion events 
happened early in the assembly history of the Galaxy, 
any tidal streams from the host low-surface brightness dIrr 
galaxies would likely have largely dissolved by now and thus 
escape detection. We will present a more detailed analysis of 
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the properties of the nuclear clusters in a forthcoming paper 
in this series. 
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Table 2. General properties of studied dwarf galaxies. 



ID R.A. Decl. Morph. Type_^ eQ m-M* Eg-v My (V - I)o Mm 

(J2000.0) (J2000.0) T Mpc mag mag mag mag lO^M© 
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^ Distance and distance modulus from iKaraclientsev et ah 1 1I2OO6I . l2007t) 

Estimated from the total _B magnitudes assuming average B — V = 0.45 and Y — I = 0.7 mag (see Sect l3.ll l. 
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Table 3. Globular cluster candidate properties 



ID RA,DEC(2000) My {V - I)o rh e rp^j rprojAefi 

[hh:mm:ss],[dd:mm:ss] [mag] [mag] [pc] [kpc] 

(1) (2) (3) (4) (5) (6) (7) (8) 



dirrs 



TZPi 1 c r\oi ni 


no 
Uz 


o'? 
Ol 




nA 
z4 


CI 

— oi 


1 o 

io 


A C 

4o 


on 
o9 


—4 


Tn 


1 

± 


n nc 
U.UO 


-1 
i 


A Io _l_ n 
4/o±U 


nco 
UOZ 


A OO _l_ n Ofi 
4. Jo ± U.ZD 


n 
U 


1 o 

io 


o 
z 


1 n 
iU 


-1 
i 


CO 

oz 


ii/io4-Uzo-Ul 


no 
Uz 


OD 


AC\ 

49 


1 ^7 
i ( 


C A 

— 04 


oo 
oo 


1 fi 

io 


C 1 
Oi 


A 

—4 


IO 

10 


1 

± 


n nc 
U.UO 


1 


n/l c _l_ n 
U4o±U 


U66 


o o'7 _l_ n on 
2,-2, 1 ± U.oU 


n 
U 


1 o 

io 


o 
z 


ni 
Ui 


U 


'7C 

lb 


Tzni C/( noQ no 
iljio4-Uzo-Uz 


no 
Uz 


C7 

0( 


ni 
Ui 


no 
Uo 


C A 

— 04 


o c 

oo 


O A 

z4 


A A 

44 


A 

— 4 


IO 

10 


1 

± 


n nc 
U.UO 


i 


1 on _l_ n 
iz9±U 


nfio 
U6z 


1 O/l _l_ n oc 
i.z4 ± U.ZO 


n 
U 


on 
zU 


o 
o 


oo 
zz 


-1 
i 


nn 
U9 


il/lo4-Uzo-Uo 


no 
Uz 


/ 


ni 
Ui 


Uo 


— 04 


o c 
oO 


1 1 

ii 


C A 

04 


A 

— 4 


A n 
4U 


1 

zh 


n n c 
U.UO 


i 


o'7'7_i_ n 
z M zh U 


nco 
UOo 


o 1 Q -1- n /I o 
z.io ih U.4z 


n 
U 


1 A 

i4 


o 
o 


n'7 
U / 


i 


no 
Uz 




no 
Uo 


oo 
oo 


on 
zU 


OD 


cn 
— oU 


oo 

zo 


o c 

oo 


1 '7 
i ( 


c 

— 


A O 

4o 


1 

± 


n nc 
U.UO 


-1 
1 


A cn _i_ n 
4o9±U 


nci 
Uoi 


o C'7 _i_ n oo 
O.0( ± U.OZ 


n 
U 


n'7 

vl 


o 
o 


1 c 

io 


o 

Z 


fi 1 
6i 


ncn no 


no 
Uo 


oo 
oo 


1 A 

i4 


Oy< 

z4 


cn 
— oU 


oc 

zo 


4U 


1 C 

io 


fi 
— 


1 n 
i9 


1 

± 


n nc 
U.UO 


-1 
1 


noo _l_ n 
Uzo±U 


nco 
U6o 


c c c _l_ n oc 
D.60 ± U.o6 


n 
U 


ol 
61 


1 

i 


C 1 

oi 


1 


A O 

4z 




no 
Uo 


oo 
oo 


1 K 

iO 


'7n 
< U 


Kn 
— OU 


oo 
zo 


on 
o9 


11 


c 

— 


/IO 

4z 


1 

it 


n nc 
U.UO 


1 

i 


con -1- n 
Ooy±U 


nci 
UOi 


O '7'7 1 nor 

I.I 1 ± U.oO 


n 
U 


AO 

4z 


o 
z 


on 
oU 


1 
1 


QO 
OO 


ncn Ayi 


no 
Uo 


oo 
oo 


1 o 

iz 


A O 

4o 


Kn 
— OU 


O A 

Z4 


CO 

oz 


fin 
6U 


n 

— y 


oo 
oo 


1 

± 


n nc 
U.UO 


U 


nfio _L n 
y68±U 


nco 
Uoz 


o no _l_ n on 
z.9z it U.zU 


n 
U 


no 
U8 


n 
U 


no 
Uo 


U 


1 n 
19 


n cn AK 


no 
Uo 


oo 
oo 


1 1 

ii 


C 1 

Oi 


cn 
— oU 


O A 

z4 


oo 
o8 


O A 

o4 


fi 
— 


r /I 
04 


1 

± 


n nfi 
U.UD 


1 


uyD±u 


nfio 
U6z 


1 '7n _i_ n oo 
i. I\) ± U.ZO 


n 
U 


1 1 
i 1 


n 
U 


A 1 

4:1 


U 


oo 
ZZ 


ncn n(? 


no 
Uo 


oo 
oo 


n'7 


^n 
( U 


Kn 
— OU 


oo 
zo 


1 '7 
i / 


1 fi 

iO 


n 
— I 


fin 
DU 


1 

± 


n nc 
U.UO 


n 
U 


ono -1- n 
oyoit U 


nco 
UOz 


1 ni -1- n oo 
i.9i it U.zz 


n 
U 


no 
Uo 


o 
o 


no 
Uo 


o 
z 


on 
o9 


T/^i nccn n'7 


no 
Uo 


oo 
oo 


1 c: 
io 


'71 
( i 


ccn 
— OU 


oc 
zO 


Ol 

oi 


oo 
oz 


fi 

— 


1 1 
ii 


1 

± 


n nc 
U.UO 


n 
U 


'7Qn _L n 
/oU± U 


U(4 


O '7'7 _L n OQ 

6.1 1 ± U.ZO 


n 
U 


1 n 
iU 


1 

i 


4o 


1 

1 


A 1 

4i 


ncn no 


no 
Uo 


oo 
oo 


nn 

uy 


c^n 
OU 


Kn 
— oU 


oc 

zo 


A C 

4o 


nn 
UU 


— 4 


66 


1 

± 


n nc 
U.Uo 


U 


nnn _i_ n 

yyu±u 


nco 
Uoz 


1 Ofi _i_ n oc 
i.ZD zh U.ZO 


n 
U 


1 /I 
i4 


1 

i 


11 


-1 

1 


Cfi 

06 


ioiyoy-uy 


no 
Uo 


oo 
oo 


no 
Uo 


A '7 
4 / 


c;n 
— OU 


oc 
zO 


no 
Uo 


1 c 
iO 


c 

— 


n'7 
U / 


1 

zh 


n nfi 
U.UD 


1 


pill _i_ n 
U M zh U 


n'7n 
U / U 


1 /I c _i_ n Ofi 
i.40 zh U.zD 


n 
U 


/I o 

4z 


o 
z 


C'7 

I 


o 
z 


n'7 
U 1 


IvivlD-Ui 


ni 
Ui 


00 


oo 
zo 


1 

Oi 


t 0'7 

+z r 


C'7 

1 


on 

zy 


1 o 
iz 


c 

— 


on 
Z9 


1 

zh 


n nfi 
U.UD 


1 


no /I _i_ n 
Uo4zh U 


nfio 
UDz 


o CO _i_ n on 
z.Oz zh U.oU 


n 
U 


oo 
zz 


1 

i 


1 n 

iy 


o 
z 


A n 
49 


Ti^ Ti^ 1 1? n 1 


no 
Uz 


nn 

uu 


1 c 

io 


o c 
00 


1 OO 

+ZO 


cn 
OU 


A O 

4z 


cn 
59 


A 

— 4 


cn 
59 


1 

± 


n nc 
U.Uo 


i 


Ol n _i_ n 
ziU±U 


nco 
Uo8 


1 in _i_ n o /I 
i.i9 ± U.z4 


n 
U 


n'7 
UI 


o 

z 


1 1 

ii 


o 

o 


A 1 

4i 


TV'Tv-o'7 ni 
iVlVz r-Ui 


no 
Uo 


Ol 

zi 


ni 
Ui 


nn 
UU 


— 00 


1 n 
i9 


1 o 

io 


IO 
1 z 


c 

— 


O/l 

z4 


1 

± 


n nc 
U.UO 


i 


cTn _L n 
/U± U 


nc? 
UO ( 


o Ol _L n 1 n 
o.zi ± U.i9 


n 
U 


1 fi 
iO 


n 
U 


oc 
zO 


n 
U 


oo 
00 


IVTVO'T' no 
Ivivz /-Uz 


no 
Uo 


on 
zU 


( 


fin 


— DO 


1 n 
i9 


no 
Uo 


'7/1 

/ 4 


fi 

— 


1 '7 
i / 


1 

zh 


n nfi 
U.UD 


1 


1 oo _i_ n 
ioozhU 


n'71 
U < i 


o 1 Q _i_ n in 
o.io zh U.i9 


n 
U 


nc 
UO 


n 
U 


fi'7 

D i 


o 

z 


fi 1 

Di 


T/"T/"0'7 no 


no 
Uo 


on 
zU 


cn 
oU 


on 
o9 


— DO 


1 n 
19 


oo 
o8 


1 fi 

16 


A 

— 4 


OO 

oo 


1 

zh 


n n c 
U.Uo 


1 


nn c _i_ n 
UUo±U 


nco 
Uoo 


1 AO _i_ n 1 o 
i.4o zh U.io 


n 
U 


Ol 

zi 


1 
i 


fi 1 
6i 


( 


nc 
Uo 


ivtv^jp: ni 

IVIVDO-Ui 


n'7 
U / 


A O 

4z 


O 

oo 


OU 


1 fi 
+ iD 


oo 
oo 


A n 
4U 


11 
1 1 


fi 
— 


1 o 

iz 


1 

zh 


n nfi 
U.UD 


1 


/I '7C _i_ n 
4(0zhU 


n'7n 
U / U 


1 fin _i_ n /I o 
i.D9 zh U.4o 


n 
U 


A n 
4U 


n 
U 


no 

yz 


n 
U 


0'7 
O 1 


IN ioii-Ul 


no 
Uo 


on 
zU 


on 
zU 


nc: 
UO 


CO 

— Oz 


1 n 
iU 


1 A 

i4 


nc 
90 


c 

— 


no 
Uo 


1 

± 


n nc 
U.UO 


i 


non _i_ n 
Uo9± U 


nc c 
UOO 


o oo _i_ n on 
z.zz ± U.z9 


n 
U 


on 
zU 


o 
o 


on 
o9 


o 
z 


nc 
90 


■\T1 Q1 1 no 


no 
Uo 


on 
zU 


1 

i 1 


90 


CO 

— oz 


1 1 
ii 


nc 
Uo 


0'7 
Ol 


c 

— 


Tn 
<U 


1 

± 


n nc 
U.Uo 


-1 
i 


001 _l_ n 
ooi±U 


nci 
Uoi 


o no _l_ n oc 
Z.Uo ± U.ZO 


n 
U 


O A 

z4 


o 

z 


c'7 

0/ 


o 
z 


OA 

z4 


■\T1 Q1 1 nQ 


no 
Uo 


on 
ZU 


n /I 
U4 


nc; 
UO 


CO 

— oz 


1 1 
ii 


O A 

o4 


on 
o9 


fi 
— 


A Q 

4o 


1 

zh 


n nfi 
U.UD 


1 


fi Cfi _i_ n 
DODzhU 


nfi A 
UD4 


A /I Q _i_ n 1 
4.4o zh U.oi 


n 
U 


oo 
zo 


1 

i 


n /I 
U4 


n 
U 


'71 
< i 


■\Ti Q1 1 n/1 


no 
Uo 


on 
ZU 


n A 
U4 


nn 
UU 


CO 

— Oz 


nn 
U9 


Ol 

zi 


Ofi 

ZD 


fi 

— 


/I n 
49 


1 

zh 


n nfi 
U.UD 


n 
U 


Q 1 n _i_ n 
oiyzhU 


nfi A 
UD4 


Q /I o _i_ n Ol 
o.4o zh U.zi 


n 
U 


oo 
zo 


o 
z 


n'7 

y / 


o 
z 


CO 

Oz 


"NT 1 Q 1 1 n f: 
IN ioii-Uo 


no 
Uo 


on 
ZU 


n'7 
U/ 


OD 


CO 

— oz 


1 1 
ii 


1 1 

ii 


no 
Uo 


o 

— 8 


fin 
6U 


1 

± 


n nc 
U.Uo 


U 


nnn _i_ n 

yuu±u 


nco 
Uoz 


o nn _i_ n on 
Z.U9 it U.zU 


n 
U 


1 n 
iU 


n 
U 


1 o 
iz 


U 


oo 

zz 


1\.T1 Q1 1 na 
IN ioii-Uu 


no 
Uo 


on 
zU 


n^i 
UD 


fin 
09 


CO 

— Oz 


1 n 
iU 


Cfi 

00 


1 Q 

io 


'7 
— / 


oo 
oo 


1 


n nfi 
U.UO 


n 
U 


'7nc _L n 
/90±U 


nfi '7 
UD I 


1 n oo_Ln 1 Q 
iU.OZ±U.io 


n 
U 


n'7 
U< 


n 
U 


on 
o9 


n 
U 


on 
o9 


IN r o4-Ui 


no 
Uz 


Ui 


1 Q 

io 


nn 
U9 


1 OQ 

+ZO 


40 


/to 
4z 


no 

9z 


1 
— I 


C/1 

04 


1 


n nc 
U.UO 


n 
U 


ncfi _L n 
900 ± U 


nfio 
UDz 


o no _L n on 
z.9o ± U.zU 


n 
U 


1 c 
iO 


o 

z 


no 
Uz 


n 
U 


no 
9o 


'NT'TO /I no 
IN / o4-Uz 


no 
Uz 


ni 
Ui 


1 O 

iz 


on 
z9 


1 oo 
+ Z8 


cn 
OU 


cn 
oU 


Ofi 

86 


fi 
— D 


1 n 
iU 


1 

zh 


n nfi 
U.Uo 


1 


ceo _i_ n 
00O±U 


nfi A 
U64 


1 on _i_ n o /I 
i.zU zh U.z4 


n 
U 


on 

zy 


1 

i 


no 

ys 


U 


'7C 

lb 


IN i o4-Uo 


no 
Uz 


ni 
Ui 


1 

io 


/I o 

4z 


1 OQ 

+ZO 


A n 
49 


CO 

Oz 


1 

oi 


fi 
— 


fi c 

DO 


1 

± 


n nc 
U.UO 


n 
U 


oDDit U 


ncfi 
UOO 


A c /I _i_ n O/l 
4.04 it U.z4 


n 
U 


1 o 
iz 


n 
U 


on 

zy 


n 
U 


oc 
zO 


"XJiyoA r\A 
IN ^o4-U4 


no 
Uz 


ni 
Ui 


1 a 

io 


0( 


1 oo 
+ZO 


CI 

Oi 


oo 
oo 


/) o 

4o 


fi 
— 


/in 
4U 


1 

± 


n nfi 
U.Uo 


(J 


'71 '7_l_ n 
IK ±U 


n'7c 

\ilo 


1 1 c c_l_n oc 
ii.OO±U.ZO 


n 
U 


nn 
U9 


o 
z 


A A 

44 


U 


oo 
oo 


N784-07 


02 


01 


18 


31 


+28 


49 


44 


61 


-5 


72 


± 


0.06 


1 


202 ±0 


074 


2.60 ± 0.21 





10 





62 





37 


N784-08 


02 


01 


21 


32 


+28 


49 


45 


61 


-4 


39 


± 


0.06 


1 


127±0 


078 


2.66 ± 0.34 





37 


1 


50 





67 


N784-09 


02 


01 


18 


54 


+28 


52 


05 


14 


-6 


62 


± 


0.06 





752 + 


070 


12.85+0.26 





08 


3 


15 


1 


18 


U1281-01 


01 


49 


38 


95 


+32 


35 


09 


73 


-7 


41 


± 


0.06 


1 


240 ±0 


063 


6.14 + 0.32 





07 


2 


34 


1 


53 


U1281-02 


01 


49 


32 


54 


+32 


35 


25 


26 


-7 


59 


± 


0.05 





959 ±0 


055 


2.01 + 0.23 





08 





38 





12 


U3755-01 


07 


13 


51 


95 


+10 


31 


42 


11 


-9 


20 


± 


0.06 





773 + 


062 


1.62 + 0.25 





27 





92 





96 


U3755-02 


07 


13 


50 


61 


+10 


30 


40 


01 


-7 


28 


± 


0.06 





986 + 


062 


2.16 + 0.28 





09 


1 


42 





85 


U3755-03 


07 


13 


50 


40 


+10 


31 


48 


33 


-6 


60 


± 


0.07 





928 + 


075 


4.31 + 0.36 





25 


1 


27 


1 


26 


U3755-04 


07 


13 


50 


12 


+10 


32 


15 


02 


-8 


75 


± 


0.05 


1 


003 ±0 


051 


1.73 + 0.25 





08 


2 


21 


1 


95 


U3755-05 


07 


13 


52 


78 


+10 


30 


42 


62 


-6 


66 


± 


0.05 


1 


038 ±0 


069 


6.81 ± 0.46 





09 


1 


41 





71 


U3755-06 


07 


13 


52 


13 


+10 


31 


23 


98 


-8 


24 


± 


0.06 





870 + 


063 


5.97 + 0.28 





05 





40 





48 


U3755-07 


07 


13 


52 


06 


+10 


31 


12 


28 


-7 


35 


± 


0.06 





835 + 


067 


7.75 + 0.30 





16 





33 





18 


U3755-08 


07 


13 


51 


43 


+10 


30 


57 


23 


-8 


27 


± 


0.05 





885 + 


057 


6.96 + 0.32 





20 





72 





29 


U3755-09 


07 


13 


50 


24 


+10 


31 


10 


73 


-6 


64 


± 


0.06 


1 


194 ±0 


064 


8.54 + 0.37 





01 





72 





66 


U3974-01 


07 


41 


59 


49 


+16 


49 


00 


92 


-7 


21 


± 


0.06 





840+0 


063 


6.60 ± 0.35 





16 


2 


77 





86 


U3974-02 


07 


41 


58 


16 


+16 


48 


16 


12 


-8 


77 


± 


0.06 





959 + 


062 


2.23 + 0.29 





11 


1 


13 





44 


U3974-03 


07 


41 


58 


08 


+16 


47 


50 


52 


-7 


86 


± 


0.05 





929 ±0 


052 


3.34 + 0.31 





14 


1 


23 





47 


U3974-04 


07 


41 


54 


87 


+16 


47 


54 


72 


-8 


28 


± 


0.06 





979 ±0 


075 


2.73 ± 0.29 





09 





91 





18 



Table 3 (cont'd) 



ID 






RA,DEC (2000) 








My 






{V-I) 


a 








fproj 


Tproj /I'eff 






hh 


: mm : ss] , [dd : mm: ss] 






[mag] 






[mag] 




[pc] 






[kpc] 






(1) 










(2) 










(3) 






(4) 




(5) 


(6) 


(7) 




(8) 


TTQQ'7/l nc; 
Uoy /4-Uo 


n'7 


A 1 
41 


54 


57 


+16 


A O 

48 


33 


71 
/ 1 


— o 


70 -I- n 
/ z ± U 


Uo 


1 


Q01 -I- 

ozl± U 


070 

U / z 


1 n /I Q-Un 07 
lU.4o±U.z/ 





17 


1 QQ 
i.OO 


U 


on 
oU 


TT/l 1 1 C ni 
U4iiO-Ui 


U ( 


K'7 
O t 


no 
Uo 




1 1 A 

+ 14 


oo 


A 1 

41 


ni 
Ui 


"7 
— / 


f^o -U n 
uz ± U 


nfi 
Uo 


n 
U 


OPiO-l- 

yozit u 


nf;o 
UOz 


Q QO -1- QO 
O.OU it U.OZ 





08 


1 OQ 

i.yo 


U 


91 


T T/1 1 1 p: no 


OT 


Ob 


54 


05 


+14 


23 


40 


Qn 
oU 


r 

— 


7Q _L n 
i d= U 


Uo 


1 


1 on _j_ 

ioy± u 


nPio 
UOz 


A on 1 n -1 7 
4.zU it U.4 ( 





24 


A OQ 

4.ZO 






U( 


T T/1 1 1 p; flQ 


n7 


OD 


59 


20 


+ 14 


21 


53 


no 

uy 


— D 


/) p: _l_ n 
40 =h U 


Uo 


i 


001 -1- n 
zzi zt U 


UD4 


A p;n -1- n qo 

4.0U zt u.oy 





14 


Q flQ 
O.UO 



z 


00 

ZO 


TT/1 1 1 C fl/l 


U ( 


K'7 
O I 


Ul 


10 


1 1 A 

+14 


O A 

24 


oo 
ZZ 


op; 
zo 


A 

— 4 


opi -1- n 
yo it u 


07 

U/ 


1 
1 


OPii -1- 
zoi it U 


nQO 

Uoy 


Q Of; -1- Pi/1 
o.zO it U.o4 





36 


00 
z.zz 


i 


( D 


U4ii0-U0 


n'7 


O / 


03 


97 


1 1 A 

+14 


22 


26 


Qn 
oU 


A 

— 4 


Q*^ -1- n 
OU ± U 


nfi 
Uo 


1 


Q/IO -1- 
o4z± U 


OfiQ 

Uoy 


c;o -I- /1 1 
U.OZ ± U.41 





77 


/I Pi 
Z.40 


1 


OK 

Zi> 


UDoo-Ul 


ni 


nv 


26 


18 


+16 


40 


56 


o4 


7 

— ( 


no -1- n 
Uz zb U 


nfi 
Uu 


n 
U 


000 -1- 
yzy zt u 


nf;o 
Uoz 


Q 17-1-0 If; 
0.1/ zt U.ID 





00 


1 OQ 
i .ZO 


-1 
1 


00 
00 


UDoo-Uz 


ni 


nv 


ZD 


1 1 


+ lD 


A C\ 

4U 


on 


Vl 
/ 1 


A 

— 4 


c-\.7 -X- n 


Uo 


i 


7Qn -1- 
( oUzt U 


n(^o 
Uoz 


1 (\a 1 n 01 
i.UD zt U.^i 





29 


1 flfl 

i.uu 



z 


Qn 
o9 


UDoo-Uo 


ni 


U / 


25 


68 


+16 


40 


44 


1 o 

ly 


7 
— ( 


op; -I- n 
yo ± u 


Uo 


n 
U 


OfiQ _i_ 

yoozt u 


nf;Q 
Udo 


Q p:q -1- If; 
0.00 zt U.ID 





07 


1 00 
i .zU 


i 


7C 

/o 


UDOO-U4 


m 
UI 


nv 


23 


60 


+16 


41 


21 


OO 


Q 

— o 


d4 ± U 


npi 
Uo 


n 
U 


QOf; _i_ 

oyo± u 


npio 
Uoz 


1 QO -1- 1 f; 
i.oU it U.ID 





12 


Pifi 
U.oO 


U 


00 
00 


UOoO-UO 


ni 
UI 


U / 


z4 




+16 


Ar\ 
4U 


6( 


nc; 
Uo 


7 


Q/1 -1- n 
o4 ± U 


Uo 


n 
U 


yo4± u 


nt^Q 
Uoo 


/I /I /I -1- 1 Q 
4.44 ± U. lo 





07 


1 00 
I.UU 


1 


/in 
4U 


UDoO-UD 


ni 
Ui 


nv 
U / 


22 


24 


+16 


41 


15 


1 A 
14 


Q 


QA _i_ n 
00 =h U 


Uo 


n 
U 


QOQ -1- 

oyozt u 


np;i 
Uoi 


1 aa 1 010 
i.DD zt u.iy 





10 


00 
U.zz 


U 


ot) 


Uo / DU-Ul 


1 Q 

io 


Pin 
oU 


50 


73 


+38 


01 


48 


07 
Z / 


A 

— 4 


sn -1- n 
oU =h U 


Uu 


1 
1 


07Pi -1- 
z / o=t U 


nf;Q 
Udo 


Pi 00 -1- 00 
O.zy zt U.zz 





26 


n fio 
U.uU 


U 


on 
09 


■pici^c: n*^ m 
JJODO-UD-Ui 


no 
uy 


1 o 
iy 


on 

zy 


66 


+ 21 


36 


nn 
UU 


1 p; 
io 


c\ 

— U 


1 n 1 n 

iU =h U 


n7 
U i 


1 
1 


PiQQ -1- 

000 =t u 


no/1 
uy4 


1 1 -1- /1 1 

i.iy zt u.4i 





07 


n PiQ 
U.OO 


U 


vo 
/ z 


JJOo4-Uo-Ui 


no 
uy 


ns 
Uo 


53 


72 


+14 


34 


55 


O ( 


7- 
— / 


nQ -1- n 
Uo ±: U 


07 

U/ 


1 
1 


OQQ-I- 

Uoy ± u 


OO/I 

uy4 


Pi QQ -1- A(\ 

o.yo ± U.40 





13 


n QO 
U.oU 


U 


no 
Uo 


DD\J0Z-\JL 


nc 
Uo 


OQ 

zo 


27 


09 


1 A 1 

+41 


51 


21 


'71 
( 1 


— D 


(^o -1- n 
uz ±: U 


n7 
U/ 


1 


00/1 -1- 
UU4±: U 


OQQ 

uyy 


Q Q/1 -1- /IO 
o.o4 it U.4z 





09 


QO 

U.oU 


U 


A 

4o 


TiT^oc^o no 


OQ 

Uo 


OQ 
ZO 


oo 

OZ 


(0 


+41 


KO 

0/ 


Of? 

ZD 


o4 


— / 


np; -1- n 
Uo =h U 


OQ 

Uo 


n 
U 


op;q -I- 
yoozt u 


1 00 

izz 


(\ 7Q 1 ■'17 
D. / zt u.4 / 





03 


Q 00 

o.yu 




z 


r\A 
U4 


Trnc^o m m 
rLUoy-Ul-Ul 


U/ 


Q1 

oi 


18 


26 


—68 


11 


14 


/IO 

4y 


— y 


Qo -1- n 
oy =h u 


Uu 


n 
U 


007-I- 

yu / =t u 


077 
U M 


QPi 1 1 P[ 

z.oo it U.io 





05 


n 1 
U.iz 


U 


Ul 


T71 oi on ni 
rLizi-zu-Ui 


Uo 


1 p; 
io 


50 


13 


—57 


43 


27 


A Q 
4o 


— D 


ni in 
Ui it U 


07 

U/ 


1 
1 


QQc: J- n 
000 it U 


nof; 
uyo 


70 -1- Of; 
z. i U it U.zO 





09 


111 
i.ii 




z 


56 


TTOOQ nQ ni 


1 c; 
io 


ni 
UI 


no 
Uo 


oo 

oo 


A O 

—48 


16 


nn 
UU 


OD 


Q 
— 


1 Q -1- n 
lo ± U 


Ofi 
Uo 


n 
U 


QQO -1- 

yyz± u 


07Q 

U ( 


A c;Q -1- OQ 

4.00 ± U.ZO 





11 


Qf; 
z.yo 


1 


UU 


T?ooQ nQ no 
rL/zzo-uy-Uz 


io 


ni 
UI 


10 


40 


A O 

—48 


1 c 

16 


00 


yo 


— I 


Q7 -1- n 
( zt U 


07 

U/ 


n 
U 


QQO -1- 

yozit u 


non 

uyu 


Q Q7 -1- OQ 
0.0 i it U.ZO 





02 


Q 00 

o.UU 


1 


ni 
Ul 


"PTooQ no nQ 
H/ZZo-uy-Uo 


1 K 

io 


ni 
Ui 


02 


81 


—48 


17 


40 


AO 

oy 


Q 

— 


nn -1- n 
UU =t U 


Of; 
Uu 


i 


ni 1 n 

uiy =t u 


n7Q 
U / 


A OQ -1- OPi 
4.U0 zt U.ZO 





19 


1 Qf; 
i.ou 


U 


65 


T700Q no f\A 

ii/ZZo-uy-U4 


1 Pi 
io 


ni 
Ui 


ClA 

U4 


59 


A O 

— 45 


i ( 


on 


Q(^ 
oD 


7 
— i 


7fi _i_ n 
i D it U 


07 


n 
U 


000 it u 


noo 

uyu 


Pi 77 4- OQ 
0. M it U.ZO 





02 


1 QO 

l.oU 


U 


40 


rL/zzo-uy-Uo 


lo 


m 
UI 


05 


91 


A O 

—48 


1 T 

17 


53 


QQ 

yo 


— y 


1 /I -U n 
14 ± U 


Of; 
UO 


1 


070 -1- 
U/z± U 


077 
U M 


Q QO -1- OQ 





10 


1 Of; 
l.UO 


U 


00 


TTooQ no n*^ 
rljZzo-uy-UD 


lo 


Ul 


09 


85 


A O 

—48 


1 T 

17 


33 


yo 


— y 


70 -1- n 
/ z ± U 


nfi 
UO 



U 


Q01 -1- 

yzi ± u 


n77 

U M 


Q Cil -1- OC; 

o.ol ± U.ZO 





21 


Qf; 
U.oO 


U 


-1 -1 
11 


TTooQ no n7 
rLzzo-uy-U ( 


1 p; 
io 


m 
Ul 


uy 


(5 


A O 

— 48 


1 o 

io 


nn 
UU 


o r 


— D 


Q/i -1- n 
o4 it U 


07 

U/ 


n 
U 


QPiO -1- 

yozit u 


no/1 
uy4 


1 7 -1- OQ 

z.l r it U.ZO 





21 


n QQ 

U.oy 


U 


QO 
OZ 


TTooQ no ns 
xi/zzo-uy-Uo 


1 

io 


ni 
Ui 


17 


37 


—48 


17 


54 


oo 
yz 


— D 


7n -1- n 
/U =t U 


07 
U ( 


n 
U 


01 p; _l_ 

yioit u 


noo 
uyz 


QO -1- OQ 

z.oU rt U.ZO 





28 


70 

z. ( y 


U 


nc 
90 


TTOfiO ni 


1 Q 

io 


1 n 
lU 


25 


66 


—47 


00 


03 


/1 1 
41 


— D 


QQ _L n 

00 di U 


07 
U/ 


n 
U 


77Q -J- 
/ / oit U 


000 

uyz 


Pi /1 1 _|_ QQ 

0.41 ± U.OO 





15 


1 fifi 
1.00 


-1 
1 


16 


TT'oflo no 
Hvzoy-oo-uz 


1 Q 

lo 


1 n 
lU 


on 

zy 


A 1 


A a 
— 4d 


CO 

50 


1 n 
19 


Qfl 

oO 


7 


Q7 -1- n 
y r ± U 


Of; 
UO 


n 
U 


QOO-U 

ozU± U 


077 

U M 


c;7 -1- 1 /I 
z.o ( ± U.14 





10 


1 pi/1 

1.04 


1 


1 ( 




1 Q 
io 


1 n 
iU 


31 


20 


—46 


59 


23 


1 1 
1 1 


(\ 
— u 


Q(^ _i_ n 
oD =t U 


Of; 
Uu 


1 
i 


1 07-1- 

iz ( zt U 


07Q 

U / 


1 A OQ-I-O 1 Q 
i4.yoztU.io 





18 


n Pii 
U.oi 




QO 
OZ 


tpoi^o n/1 

ll/ZDy-Oo-U4 


1 Q 

io 


1 n 
iU 


32 


08 


—47 


00 


57 


R7 


7 

— { 


/1 1 n 
4o =t U 


Uu 


n 
U 


OOQ -1- 

yzozt u 


n7Q 
U / 


OQ 1 1 7 

z.yo zt u.i / 





04 


1 f;p; 
i.uo 


1 
1 


on 
zU 


■pofio np; 
rLzoy-oo-Uo 


1 Q 

io 


1 n 
iU 


o c 
oo 


55 


A a 
— 4d 


c o 
50 


n'7 
U I 


1 7 
1 / 


7 

— i 


on -1- n 
zU =t U 


Of; 
Uu 


n 
U 


01 Q -1- 

yioit u 


n7Q 
U i 


A Q/1 1 1 Q 
4.o4 zt u.io 





03 


1 Pifi 
i.Ou 


i 


oc 
ZO 


HjZDy-oo-Uu 


1 Q 

io 


1 n 
lU 


35 


88 


—46 


59 


32 


p;i 

01 


— D 


fio -1- n 
uz it U 


Of; 
UO 


1 


1 0/1 -1- 

iU4± U 


n7Q 
u ( y 


1 Q Pif;_l_/1 0/1 

io.00±4.U4 





08 


n QO 
U.oy 


U 


Qn 
o9 


T?0(^0 t^Q n'7 


1 Q 

lo 


1 n 
lU 


39 


50 


A a 

—46 


59 


20 


1 7 
1 ( 


7 
— / 


OQ -1- n 
zo ± U 


Of; 
UO 


n 
U 


Q/1 A -\-C\ 

y44± u 


07Q 


on -I- 1 
z.yu ± u.io 





06 


1 OQ 

i.uy 


U 


nQ 
9o 


TTOfio no 
rLzoy-oo-Uo 


1 Q 
io 


1 n 
iU 


A 1 

41 


34 


A P. 

— 40 


59 


nn 
UU 


/17 
4 / 


(\ 
— u 


(^0 -1- n 
oy =h u 


Of; 
Uu 


n 
U 


0/1 1 1 

y4i zt u 


070 

u / y 


7 70 -1- (\ 0/1 
/ . / y zt D.U4 





11 


1 PiO 
i .Oz 


i 


Ofi 
ZD 


"CTQon 1 /I ni 


1 1 
ii 


Q V 
O / 


50 


70 


—39 


12 


26 


OI 

yi 


(\ 
— u 


1 _i_ n 
io =h U 


07 

U i 


1 
1 


/1 71 in 

4/ 1 zt U 


noo 
uyz 


Q 07 -1- 00 
o.y i zt u.zy 





17 


1 70 
1. / U 



z 


on 
09 


TTQ/io nQi ni 


UU 


ns 
Uo 


15 


16 


—34 


36 


35 


1 7 

1 / 


— 


1 p; 1 n 
io =h U 


07 
U / 


1 
1 


OOQ -1- 

zyozt u 


noi 

uyi 


f;o 1 010 
u.oy it u.iz 





24 


1 Q1 

i.oi 


4 


01 
zl 


i7Qyio OQi no 
iijo4y-uo i-Uz 


nn 
UU 


ns 
Uo 


12 


64 


-34 


36 


29 


07 

y ( 


A 

— 4 


QQ _i_ n 
oy ± u 


07 
U/ 


1 
1 


000 -1- 

zzy ± u 


101 

lUl 


fi /I p; -1- 1 Q 
0.4o ± U.io 





18 


1 71 
1. / 1 


Q 



nn 
99 


TT'QQi on ni 
ii/Ooi-zU-Ui 


1 o 

Iz 


4d 


03 


21 


-33 


49 


16 


77 
( ( 


r 

— 


Qn J_ n 
oy ±: U 


07 


1 


o44±: U 


nno 

uyo 


A 1 Q J_ 1 Q 

4.I0 di U.io 





15 


1 7Q 
1. /O 


1 


87 


E384-016-01 


13 


56 


54 


28 


-35 


18 


26 


01 


-5 


93 ±0 


07 


1 


160 zbO 


090 


2.14 zb 0.15 





22 


2.84 


4 


54 


E384-016-02 


13 


56 


59 


90 


-35 


19 


37 


17 


-5 


29 ±0 


07 


1 


271 ±0 


094 


1.41 ±0.17 





17 


0.67 


1 


01 


KK197-01 


13 


21 


59 


81 


-42 


32 


06 


51 


-5 


69ib0 


07 


1 


050 lb 


094 


1.95 lb 0.17 





01 


0.46 


1 


68 


KK197-02 


13 


22 


02 


04 


-42 


32 


08 


14 


-9 


83ib0 


06 





932 lb 


077 


2.95 lb 0.13 





11 


0.00 





00 


KK197-03 


13 


22 


02 


53 


-42 


32 


13 


82 


-7 


26 ±0 


06 





925 lb 


078 


2.56 lb 0.17 





07 


0.15 





53 


KK246-01 


20 


03 


57 


47 


-31 


40 


55 


93 


-6 


72 ±0 


07 





864 zbO 


098 


4.46 zb 0.38 





18 


0.19 





34 


KK246-02 


20 


03 


57 


07 


-31 


40 


58 


93 


-8 


30 ±0 


06 





960 ±0 


078 


4.24 ±0.26 





06 


0.16 





42 


KKH77-01 


12 


14 


08 


52 


+66 


05 


41 


69 


-7 


98ib0 


06 





996 lb 


077 


1.97 ±0.23 





14 


0.00 





00 


KKH77-02 


12 


14 


22 


72 


+66 


05 


38 


58 


-5 


41 ±0 


07 


1 


074 lb 


100 


1.77 ±0.25 





11 


2.27 


3 


01 


KKH77-03 


12 


14 


18 


83 


+66 


04 


27 


69 


-5 


48ib0 


07 


1 


598 ±0 


096 


4.76 ±0.18 





19 


2.55 


3 


39 


N4163-01 


12 


12 


09 


70 


+36 


10 


15 


15 


-9 


38ib0 


06 





915ib0 


077 


1.45 ±0.10 





09 


0.17 





27 



18 I. Y. Georgiev et al. 

Table 3 (cont'd) 



ID 






RA,DEC (2000) 






Mv 




{V-I) 


la 




< 




fproj 


Tproj /l^eff 






[hh 


:mm:ss],[dd: 


mm:ss] 




[mag] 




[mag] 




[pc] 






[kpc] 






(1) 










(2) 








(3) 




(4) 




(5) 


(6) 


(7) 




(8) 


iN4lDO-UZ 


1 o. 
±z. 


■ 1 o. 
.iz. 


:08. 


.57 


+36 : 


10 : 


25. 


.yo 


7 QQ -I- n nfi 
— / .oo ± U.UO 


U. 


QfiQ-i- n 
.yoy ± u. 


nw 


o no -1- n 1 n 
z.Uo ± U.IU 


0. 


.03 


U.ol 


n 
U. 


CO 

.00 


iNOZO t-\Ji 


1 Q. 

lo. 


.or 


:ol. 


.8/ 


A O . 

— 4z : 


51 : 


on 

zU. 


no 
.Uz 


Q Afi -\- f\ nfi 
— 0.4D it U.UO 


n 

U. 


oop; -1- n 
.yzozt u. 


nvv 
.{Jit 


n fiQ -1- n 1 fi 
U.Do =t U.ID 





.39 


U.OO 


n 

U. 


.0 ( 




lo: 


:or 


:37. 


.95 


—42 : 


50 : 


23. 


QO 

,oz 


fi qp: L. n nfi 
— D.oO ± U.UD 


U, 


.yy / ± u. 


.U (o 


1 K nn_Ln i q 

lo.uyitu.io 


0, 


.12 


n Ad. 
U.4D 


n 
0. 


C 1 

.51 


iNOZO /-Uo 


io. 


.o / . 


:34. 


.62 


—42 : 


50 : 


01. 


nn 
.yu 


fi /to -1- n nfi 
— u.4z dz U.UD 


1, 


1 o 1 in 
.loi =h U. 


nvQ 
.U / o 


Q QQ 1 nil 
o.oo =h U.ll 





.06 


111 
1.11 


1. 


on 
.zU 


UoDoo-Ui 


lo. 


.oy, 


:Zb. 


on 
.oU 


+24 : 


A C . 

45 : 


cn 
oO. 


.40 


fi K'7 -\- n nfi 
— D.O i it U.UD 


U. 


Qvi -1- n 
.5/ 1 it U. 


nvs 
.U / o 


1 Q fiQ_|_n QQ 

lo.DoitU. oo 


0, 


.00 


O Ofi 
Z.zD 


A 

4. 


. < i 


TTQ/?QQ no 


lo. 


■ QQ. 

.oy, 


:z4. 


.83 


+24 : 


A C 

46 : 


1 A 

14. 


.U4 


T vo -1- n nfi 
— ( .( Z ± U.UD 


U. 


Qfifi-L n 
.yDD± U. 


.U M 


Q OQ -I- n 1 7 
o.zo ± U.l / 





.05 


1 c;q 
l.Oo 


Q 

O. 


oc 

.z5 


UoDoo-Uo 


io. 


■ QO 

.oy 


:18. 


.17 


+24 : 


46 : 


18. 


sn 

.oy 


in Qp; -1- n nfi 
— lU.oOzh U.UD 


1 , 


nil -\- n 
.U ( ( =h U. 


nvv 
.U / / 


fio 1 n 1 .1 
Z.DZ zt U.14 


0, 


.04 


n /1 

U.4Z 


-1 

1. 


no 
.Uz 


T T A Of: fi/l 


HQ. 

Uo. 


.oy. 


:38. 


.20 


+67 : 


07 : 


12. 


vn 
. / U 


fi QK _i_ n nv 
— D.yo =h U.U ( 


n 

U, 


Q-i 1 1 n 
.yii zt u. 


nno 
.uyz 


Q 1 n -1- n on 
o.iy =t U.zU 


0, 


.00 


1 /I 
1 .4Z 


c: 
0. 


^ 1 
.01 


U AOD-UO 


nQ. 
Uo. 


.oy, 


:51. 


.07 


+67 : 


06 : 


10. 


oi 
,Z1 


1 p;q -I- n nv 
— / .Oo it U.U / 


n 

U, 


QiQ -\- n 
.o r o=h U. 


nsn 
.uoy 


1 n -1- n 11 
z.iy zt u.ll 


0, 


.06 


o no 
z.uz 


8. 


.12 


UA86-07 


03: 


;59: 


:45. 


.84 


+67 : 


07 : 


07. 


.54 


-7.26 ± 0.07 


0. 


.738+0. 


.091 


1.21 + 0.16 


0. 


.13 


1.21 


4. 


.57 


UA86-10 


03: 


:59: 


:49. 


.83 


+67 : 


06 : 


49. 


.71 


-11.03 + 0.06 


0. 


.716+0. 


.077 


1.14 + 0.10 


0. 


.06 


1.45 


5. 


.64 


UA86-11 


03: 


:59: 


:43. 


.02 


+67 : 


07 : 


27. 


.78 


-6.80 + 0.07 


1, 


.523 + 0. 


.089 


3.43 + 0.14 


0, 


.30 


1.02 


3. 


.73 


UA86-17 


03: 


:59: 


:48. 


.76 


+67 : 


08 : 


16. 


.72 


-9.67 + 0.06 


0, 


.731 + 0. 


.077 


3.27 + 0.13 


0, 


.08 


0.19 


n 
0. 


on 
oU 


T T A Qfi on 


nQ. 


.oy. 


:4z. 


A n 
.4U 


+67 : 


no . 


c o 

oo. 


SQ 
.OO 


1 -I- n nv 
— / .Oo it U.U ( 


n 

U, 


7Q 1 -U n 
. r ol di U. 


nQQ 
.Uoy 


1 n VQ-Ln 1 A 
lU. / o=tU.14 


0, 


.19 


n fiQ 
U.Do 


o 

z. 


.yo 


TT A Qd OCi 

U Aou-zo 


nQ. 
Uo. 


.oy. 


:48. 


.88 


+67 : 


08 : 


30. 


.oO 


1 QQ -1- n nfi 
— / .yy ± U.UD 


U. 


von j~ n 
. / zUit U. 


nvQ 
.U ( o 


A OA -1- n 1 n 

4.Z4 ± U. lU 


0. 


.03 


n ni 
U.Ul 


n 
U. 


70 
. ( z 


TT A Qd 07 


CiA ■ 
U4. 


.nn. 
.UU, 


:00. 


.75 


+67 : 


07 : 


37. 


oi 

.Zl 


Q OQ -I- n C\1 

— o.zy ± U.U/ 


u. 


7nQ -I- n 


ncQ 
.Uoo 


v no -1- n 1 Q 
/ .Uz it U.lo 


0. 


.15 


1 Ofi 
l.zD 


0. 


00 
.zo 


TT A Qfi OC 
U AoD-Zo 


nQ. 
Uo. 


.oy. 


;49. 


.23 


+67 : 


08 : 


40. 


. / D 


1 vn -1- n C\i 

— i ± U.U i 


U, 


QfiQ -\- n 
.oDozh U. 


nQQ 
.Uoo 


Q 1 1 _i_ n 1 p; 
O.ll zt U.IO 


0, 


.02 


n 1 fi 
U.ID 


-1 

1. 


c 
.00 


T T A Qd on 


nQ . 
Uo: 


. Pin, 
:oy: 


:50. 


.29 


+67 : 


08 : 


38. 


.lo 


11 1 fi _i_ n nfi 
— ll.lDzh U.UD 


1, 


non -1- n 
.UzUdz U. 


■ Vji i 


A 7Q _l_ n 1 /I 

4. / o zt U.14 


0. 


.12 


n 1 v 
U.l / 


1. 


.37 


UA86-30 


03: 


:59: 


:53. 


.87 


+67 : 


08 : 


30. 


,97 


-7.84 ±0.07 


0. 


.769±0. 


.088 


4.76 ± 0.24 


0. 


.23 


0.43 


2. 


.18 


UA92-02 


04: 


:32: 


:03. 


.24 


+63 : 


37 : 


06. 


.65 


-8.04 ± 0.06 


1. 


.038 ±0. 


.077 


3.13 ±0.17 


0. 


.07 


0.28 


0. 


.65 


UA92-03 


04: 


:32: 


:01. 


.94 


+63 : 


6b : 


A 1 

41. 


.92 


-7.74 lb 0.06 


0. 


.784±0. 


.078 


6.20 ±0.12 


0. 


.15 


0.23 


0. 


.66 




















aopns 




















TT^lST rti 


1 n. 
lU. 


.Uo. 


:07. 


1 A 

.14 


+68 : 


23 : 


36. 


.00 


-D.OO ± U.UD 


U. 


Qi 1 _i_ n 
.yii ± u. 


n7Q 
.U (i) 


fi fio -I- n OQ 
D.Oz ± u.zy 


0. 


.13 


n Ac\ 
U.4U 






TTi^AT rtO 


1 n. 
lU. 


.HQ. 

.Uo. 


:1U. 


. ly 


ICO. 

+6e : 


z4 : 


nc 
05. 


fin 
.uU 


7 1 -1- n nfi 
— / .10 ±: U.UD 


U. 


QQA -L n 

.yy4it u. 


.U / o 


Q t^t^ _i_ n 1 Q 
O.OO it U.lo 


0. 


.14 


n c;n 
U.OU 






liViN-UO 


1 n. 
lU. 


.Uo 


;05. 


.26 


+68 : 


24 : 


33. 


. / O 


fi i(\ -X- n c\i 
— D. / D ± U.U / 


1 , 


no 1 n 
.UoOzh U. 


nno 
.uyz 


1/1 Q1 _|_n QQ 

14.0lztU.oO 


0, 


.13 


U.DD 






i±ViN-U4 


1 n. 
iU. 


.HQ. 

.Uo. 


:04. 


.80 


+68 : 


24 : 


53. 


. ( 1 


7 yi 1 _i_ n nfi 
— / .41 ± U.UD 


U. 


GQfi -4- n 
.yoDit U. 


nw 

.U M 


1 Qfi -1- n 1 fi 
l.yD it U.ID 


0. 


.18 


1 nQ 
l.Uo 








1 n. 
lU. 


.HQ. 

.Uo. 


:Uo. 


CO 

.OZ 


ICO. 

+05 : 


z4 : 


01 . 


QQ 

.yy 


Al -\- c\ nfi 
— o.4r ± U.UD 


U. 


onfi-i- n 

.yuD± u. 


nw 

.U M 


O QQ -1- n 1 Q 
Z.oy ± KJ.LO 


0. 


,12 


1 in 
I.IU 








lo. 


.oo. 
.zz. 


:12. 


A 1 

.41 


A O 

—42 : 


A C . 

45 : 


11. 


7fi 


1 Qfi -1- n nfi 
— / .oD ± U.UD 

/^TPo 


U. 


onT'-i- n 

.yu/ ± u. 


nVQ 
.U / o 


A K^ -I- n 1 Q 
4.01 ± U.lo 


0. 


.11 


1 /I Q 
1.4o 


4. 


7C 

. (0 


iljZDy-DD-Ui 


lo. 


.1 Q. 

.io. 


:10. 


.30 


A A 

—44 : 


53 : 


00. 


Qfi 

.yo 


UHjS 

Q nc -1- n nfi 
— o.Uo ± U.UD 


U. 


Q1 1 _i_ n 

.yii ±: u. 


nVQ 
.U / o 


o QV -I- n 1 
z.o / ± U.IO 


0. 


.10 


n /1Q 
u.4y 


n 
U. 


01 

.ol 


TTOfio nQ 

rL/ZDy-DD-Uo 


1 Q. 

lo. 


.1 Q 


.no 
:U8. 


O A 

.84 


A A . 

—44 : 


oo : 


oo 

zz. 


p;n 
.oy 


n nn _i_ n nfi 
— y.yy ± u.ud 


n 

U, 


oofi -1- n 
.yzDzh u. 


nvv 
.U / / 


p;n 1 n 1 Q 
z.OU zt U.lo 


0, 


.13 


n nn 
U.UU 


n 
U. 


nn 
UU 


TTOfiO fifi n/1 


1 Q. 

lo. 


.1 Q 

.lo 


;03. 


.12 


—44 : 


53 : 


40. 


1 fi 

.Id 


7 1 Q _i_ n nfi 
— / .lo =h U.UD 


1 , 


ni V-I- n 
.Ul ( =h U. 


n7s 
.U / o 


1 AQ. -\- n 1 Q 
/.4o zt u.lo 


0, 


.10 


117 

1.1 ( 


-1 

1. 


no 

yz 


TTOfio fifi n^; 


1 Q. 

lo. 


.1 Q 

.lo 


:11. 


.79 


—44 : 


53 : 


09. 


vn 
. / y 


7 1 Q _i_ n nfi 
— / .lo =h U.UD 


n 

U, 


QVQ -1- n 
.o ( o=h U. 


nvQ 
.U / o 


A 11 1 n 1 n 
4. M zt u.iy 


0, 


.16 


n fiQ 
U.Do 


1. 


no 
Uo 


u ( oby-ui 


1 o. 
Iz. 




:40. 


.78 


+29 : 


52 : 


04. 


. ( 1 


fi nn -1- n n'? 
— D.yu ± U.U/ 


U. 


Qoo-i- n 
.oyy ± u. 


nQQ 
.uyy 


o 11 -\- n Ai 
z. M ± U.4/ 


0. 


.17 


Q /I Q 
O.4o 


o 

z. 


on 

oy 


TT'TQfin no 


1 o. 
Iz: 


.in. 
;iy: 


:41. 


.50 


+29 : 


52 : 


45. 


fiQ 

.Do 


c QQ j_ n nn 
— O.oo ±: U.Uy 


U. 


.o4D±: U. 


1 CCfi 

loD 


O QQ J_ n CCQ 

z.oy it U.oo 


0. 


.07 


O 1 Q 

z.lo 


1. 


.53 


U7369-03 


12: 


:19: 


:39. 


.93 


+29 : 


52 : 


37. 


.20 


-7.03 ±0.07 


1, 


.027±0. 


.102 


2.91 ±0.42 


0, 


.03 


1.54 


1. 


.07 


U7369-04 


12: 


:19: 


:37. 


.86 


+29 : 


52 : 


06. 


.76 


-5.75 ± 0.09 


0. 


.956±0. 


.151 


6.59 ± 0.73 


0. 


.19 


3.03 


2. 


.11 


U7369-05 


12: 


:19: 


:37. 


.32 


+29 : 


52 : 


08. 


.36 


-4.95 ±0.10 


1. 


.284 ±0. 


.162 


2.87 ± 0.64 


0. 


.18 


3.04 


2. 


.12 


U7369-06 


12: 


:19: 


:39. 


.91 


+29 : 


52 : 


52. 


.40 


-6.65 ± 0.07 


0. 


.996 ±0. 


.096 


3.16 ±0.53 


0. 


.08 


0.97 


0. 


.68 


U7369-09 


12: 


:19: 


:38. 


.94 


+29 : 


53 : 


00. 


.92 


-6.62 ± 0.07 


1. 


.305 ±0. 


.098 


3.42 ± 0.39 


0. 


.41 


0.19 


0. 


.14 


U7369-10 


12: 


:19: 


:38. 


.70 


+29 : 


52 : 


59. 


.48 


-12.08±0.06 


0, 


.824±0. 


.077 


2.31 ±0.39 


0, 


.16 


0.00 


0. 


.01 


U7369-11 


12: 


:19: 


:38. 


.88 


+29 : 


53 : 


05. 


.55 


-6.11 ±0.08 


0. 


.901 ±0. 


.129 


2.23 ±0.56 


0. 


.28 


0.37 


0. 


.26 


U7369-12 


12: 


:19: 


:39. 


.01 


+29 : 


53 : 


08. 


.45 


-5.89 ± 0.08 


1. 


.152±0. 


.128 


0.55 ± 0.39 


0. 


.29 


0.55 


0. 


.39 


U7369-13 


12: 


:19: 


:40. 


.37 


+29 : 


53 : 


29. 


.93 


-6.84 ±0.07 


0. 


.895 ±0. 


.101 


1.56 ±0.42 


0. 


.18 


2.10 


1. 


.47 


U7369-14 


12: 


:19: 


:37. 


.83 


+29 : 


52 : 


57. 


.41 


-6.46 ± 0.08 


1. 


.069 ±0. 


.114 


3.48 ± 0.50 


0. 


.20 


0.65 


0. 


.45 


U7369-15 


12: 


:19: 


:37. 


.45 


+29 : 


52 : 


52. 


.53 


-7.43 ±0.07 


0. 


.929±0. 


.093 


1.13 ±0.47 


0. 


.05 


0.99 


0. 


.69 



Table 3 (cont'd) 



ID RA,DEC(2000) My {V - Ih r^, e rp.oj rp,oj/reff 

[hh:mm:ss],[dd:mm:ss] [mag] [mag] [pc] [kpc] 



(1) 










(2) 










(3) 








(4) 




(5) 


(6) 


(7) 




(8) 


TT'7Qf;n 1 
U / oby-lD 


1 O 

iz 


1 n 

iy 


QQ 
OO 


K 1 
Oi 


1 on 

H-zy 


CQ 
OO 


nn 

uy 


Qfi 

ob 


— 


66 


± 


U 


nn 

uy 


1 


on^i _L n 
zU4± U 


1 /Ifi 

14b 


o on _L n cfi 

z.zy ± u.ob 





16 





57 


U 


Af\ 

4U 


TT'7QfiO ^'7 


1 
IZ 


1 o 

iy 


O / 


Q1 

oi 


1 on 

H-zy 


CiQ 

Oo 


nn 
UU 


KA 
04 


Q 

— o 


22 


± 


n 
U 


nfi 
Ub 


U 


QQc: _i_ n 
oyOzt U 


n7Q 
u ( y 


1 QQ -1- n QQ 

i.oo it u.oy 





05 





65 


n 
U 


A K 
40 


T T'yQcn 1 o 


1 o 

Iz 


1 n 

iy 


OD 


\)i 


1 on 

H-zy 


CO 
OZ 


CO 
OO 


nn 

yy 


1-7 
— I 


05 


± 


U 


nT 
U/ 


1 


no 1 _j_ n 
Uoi±U 


nnc 

uyo 


11/1 _i_ n Qn 

1.14 it U.oy 





04 


1 


27 


U 


oo 

OO 


T T7Qf;0 1 O 

u 1 ooy-iy 


1 o 

iz 


1 n 

iy 


Q Q 
OO 


07 
Z i 


1 on 

H-zy 


OO 


Ofi 

zb 


nQ 
Uo 


— i 


68 


± 


U 


n'y 
U / 


U 


m n 1 n 
yi ( Hz U 


nn/1 

uy4 


1 Qfi _i_ n /IO 
i.ob Hz U.4z 





15 


1 


52 


1 


n7 
U / 


TTVQfio on 


IZ 


1 o 

iy 


oy 


A Q 

4o 


1 on 

H-zy 


c:q 
Oo 


4b 


oy 


fi 

— b 


27 


± 


n 
U 


QQ 

Uo 


1 
1 


nnv-i- n 
UU / it U 


1 OI 

Izl 


1 Qi 4_ n AO 
l.Ol It U.4Z 





17 


2 


72 


1 
1 


Qn 
yu 


u ( oby-zi 


1 o 

Iz 


1 n 

iy 


Q'7 
O/ 


ylO 
4z 


1 on 

H-zy 


KQ 
OO 


1 fi 
lb 


Q CC 
OO 


— / 


18 


± 


U 


nT 


U 


m n _L n 

yiu± U 


nnfi 

uyb 


1 Q/1 _L n /lO 

l.o4 ± U.4z 





13 


1 


33 


U 


QQ 

yo 


u { ooy-zz 


1 o 

iz 


1 n 

iy 


O / 


Do 


1 on 

H-zy 


OO 


Z ( 


QQ 

yo 


fi 
— b 


46 


± 


U 


no 
Uo 


U 


n /I n -1- n 
y4UHz U 


1 1 v 

11/ 


1 c /I _i_ n /I /I 
i.04 Hz U.44 





13 


1 


77 


1 


OQ 
ZO 


TTVQfiO OQ 

u i ooy-zo 


1 
iZ 


1 o 

iy 


oD 


Q/1 

o4 


1 on 

H-zy 


Oo 


1 

iz 


Oo 


fi 
— b 


68 


± 


n 
U 


U / 


n 
U 


Q/1 Q 1 n 
o4o± U 


1 n/1 

iU4 


1 Qp; -1- n /IO 
i.oO it U.4Z 





20 


1 


88 


1 
1 


QI 

oi 




























bms 






















H/lo /-lo-Ui 


1 a 
iD 


on 
zU 


OD 


fid 
DD 


i^n 
— DU 


on 

zy 


no 
Uo 


1 c 
io 


— ( 


79 


± 


U 


nfi 
Ub 


i 


nQn _i_ n 
UoUHz U 


n7Q 
U / o 


Q /IO -1- n OI 
o.4z Hz U.zi 





18 





65 


U 


Q 1 

oi 


171 QT 1 o no 


1 a 
iD 


oi 
zi 


n c: 
UO 


nn 

uy 


fin 
— DU 


OT 
Z / 


c^n 
OU 


nfi 
Ud 


Q 

— O 


16 


± 


U 


nfi 
Ub 


U 


M zHz U 


nTn 

U / y 


Q on -1- n OQ 
o.zU Hz U.zo 





10 


2 


96 


1 


A n 
4U 


171 QV 1 Q flQ 


io 


OI 
Zi 


UU 


/I A 
44 


— DU 


OO 

zy 


1 n 
iU 


DO 


— i 


15 


± 


n 
U 


U ( 


1 
i 


1 /I o 1 n 
i4odz U 


nnn 
uyu 


Q 11 1 n 01 
o.ii zt U.ZI 





18 





29 


n 
U 


1 A 
14 


T71 QT 1 C A/l 


io 


OI 

zi 


nn 
UU 


/I o 

4z 


fin 
— bU 


on 

zy 


/I Q 

4o 


A Q 

4o 


— ( 


78 


± 


U 


nfi 
Ub 


U 


nnn j_ n 

yuu± u 


nTQ 
U ( o 


Q nT j_ n OQ 
o.y ( ± U.zo 





04 





91 


U 


A Q 

4o 


iljio (-io-Uo 


io 


OI 

zi 


no 
Uz 


no 

yz 


fin 
— bU 


on 

zy 


1 A 

14 


OQ 
ZO 


fi 

— b 


99 


± 


U 


nT 
U/ 


U 


QQC _L n 

ooO± U 


nno 

uyz 


c; cn _L n /in 

o.oy it u.4y 





05 





82 


U 


Qn 

oy 


171 QV 1 Q n^i 


1 

iD 


OI 
Zi 


nn 
UU 


yo 


fin 
— DU 


oU 


U4 


/in 
4U 


fi 
— b 


98 


± 


n 
U 


U i 


n 
U 


ooo -1- n 
yzy zt U 


nQp; 
uyo 


Q 1 n -1- n Qp; 
o.iU zt U.oO 





00 


1 


57 


n 
U 


7/1 
( 4 


171 QT 1 O 


1 ^ 
iD 


OI 

zi 


1 1 
ii 


nQ 
Uo 


fin 
— bU 


oc 
zo 


O / 


nn 

yy 


fi 
— b 


90 


± 


U 


n'y 
U / 


i 


QQn -1- n 
ooy Hz U 


nno 

uyz 


K 77 _l_ 1 Qn 

0. / / Hz i.oU 





14 


2 


92 


1 


Qn 

oy 


1707/1 ni ni 


io 


1 A 

i4 


1 c 
io 


DO 


A fi 

—4b 


A T 

4 i 


Q 1 

oi 


A Q 

4o 


Q 

— O 


56 


± 


U 


nfi 
Ub 


1 


nn /I _i_ n 
UU4Hz U 




n /I c _i_ n in 
U.40 zt U.iU 





41 





73 


U 


Qn 

oy 


T?n'7A m no 
HjZ ( 4-Ui-UZ 


io 


1 A 


1 o 
iz 


lb 


—4b 


A C 
4o 


QQ 

oy 


t^Q 

Oo 


— i 


78 


± 


n 
U 


nfi 
Ub 


n 
U 


Qfi/1 _i_ n 
ob4± U 


(Y71 
U M 


Q QV -1- n 1 v 
o.y ( ± U.l r 





04 





48 


n 
U 


Ofi 

zb 


i70'7/< ni nQ 
rLz r 4-Ui-Uo 


io 


1 A 
i4 


io 


QO 
OZ 


—4b 


4o 


nn 

uy 


( b 


— / 


88 


± 


U 


nfi 
Ub 


1 


nnQ J_ n 
Uyodz U 


\J( 1 


o 1 c j_ n 1 n 
z.lo it U.IU 





09 





18 


U 


1 n 
lU 


i70'7'/i ni n/1 
r^Z / 4-U1-U4 


1 c; 

io 


1 A 

i4 


1 

io 


/I n 

4y 


A fi 

—4b 


A Q 

4o 


1 T 
i ( 


1 n 

ly 


— ( 


16 


± 


U 


nfi 
Ub 


i 


n -1- n 
UOOHz U 


nTO 
U / o 


Q Q7 1 n 1 n 
o.o / zt U.iU 





09 





30 


U 


1 fi 
lb 


rpov/i ni n*^ 
H/Z ( 4-Ui-UD 


1 

iO 


1 A 
14 


1 o 

iy 


nv 
U i 


—4b 


/I Q 
4o 


UU 


Q1 

yi 


— i 




-1- 


n 
U 


nfi 
Ub 


1 
1 


ni^i -1- n 
UOi it U 


nvv 


A QO 1 n 1 o 
4.yz ± U.iz 


n 


1 1 

L L 


n 


t o 


n 
U 


/in 
4U 


E274^01-07 


15 


14 


18 


54 


-46 


48 


24 


34 


-6 


86 


± 





06 





945 ±0 


078 


2.80 ± 0.10 





11 





63 





33 


N247-01 


00 


47 


09 


72 


-20 


37 


40 


25 


-7 


42 


± 





06 





859 ±0 


078 


16.02+0.28 





05 


1 


75 





31 


N247-02 


00 


47 


11 


59 


-20 


38 


48 


58 


-6 


59 


± 





06 


1 


138+0 


080 


18.79+1.01 





27 


1 


40 





25 


N4605-01 


12 


40 


11 


35 


+61 


34 


47 


80 


-5 


69 


± 





07 


1 


491 + 


090 


1.49 + 0.18 





24 


3 


60 


1 


32 


N4605-02 


12 


40 


05 


08 


+61 


35 


40 


51 


-5 


51 


± 





07 





934 ±0 


101 


7.63 ± 0.40 





10 


1 


76 





65 


N4605-03 


12 


40 


10 


75 


+61 


34 


57 


46 


-7 


14 


± 





06 





974 ±0 


079 


9.64 ± 0.40 





03 


3 


33 


1 


22 


N4605-04 


12 


40 


06 


32 


+61 


35 


40 


27 


-8 


20 


± 





06 


1 


000 + 


077 


4.12 + 0.20 





18 


1 


92 





70 


N4605-05 


12 


40 


07 


61 


+61 


35 


35 


99 


-6 


77 


± 





06 


1 


227+0 


079 


7.13 + 0.21 





14 


2 


17 





80 


N4605-06 


12 


40 


09 


02 


+61 


35 


26 


86 


-7 


13 


± 





06 


1 


036 + 


079 


2.39 + 0.22 





00 


2 


53 





93 


N4605-08 


12 


40 


13 


58 


+61 


35 


12 


72 


-6 


34 


± 





07 





979 ±0 


091 


13.63+0.29 





16 


3 


43 


1 


26 


N4605-09 


12 


40 


19 


99 


+61 


34 


24 


90 


-6 


01 


± 





07 





949 ±0 


098 


8.55 + 0.18 





14 


5 


17 


1 


90 


N4605-10 


12 


40 


12 


23 


+61 


35 


30 


83 


-8 


26 


± 





06 





969 + 


077 


19.16+0.25 





04 


2 


94 


1 


08 


N4605-11 


12 


40 


16 


35 


+61 


35 


28 


57 


-7 


00 


± 





06 





688 + 


080 


2.72 ± 0.22 





13 


3 


64 


1 


33 


N4605-12 


12 


40 


18 


42 


+61 


35 


37 


99 


-5 


41 


± 





08 


1 


240 ±0 


113 


2.55 + 0.25 





16 


3 


89 


1 


43 



20 /. Y. Georgiev et al. 




Figure 9. HST/ACS color composite images of tlie dwarf galaxies presented in tliis study. With blue, red and magenta circles are 
shown the blue and red GC candidates and likely background contaminants, respectively. For the blue green and red channels we used 
V, {V + I)/2 and /—band HST/ACS images. (The full version of this figure is available upon request). 



